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Abstract 
Previous studies have determined the need for vision care in migrant and 
seasonal farmworker populations to be over two times greater than that of 
the general population. To address this need Pacific University College of 
Optometry proposed that the existing personnel in the migrant health 
centers be trained to perform vision screening tests. With the capability 
to identify individuals in need of vision services in a cost effective 
manner, those in need could then be referred to the appropriate 
practitioner for care. Personnel from two health centers were selected to 
conduct the pilot study. The training consisted of one day of classroom 
instruction followed by one day of screening experience. As a result 184 
people were screened in the 7 months following the training sessions. 
Results suggest that 124 or 67% of those screened failed and were 
referred to an appropriate health care practitioner. 
Introduction 
During the years of 1983 through 1988 a federally funded study was 
conducted to determine the need for vision care in migrant and seasonal 
farmworker populations. To perform the study the schools and colleges of 
optometry were contacted and asked to participate in a demonstration 
project. The goals of the project were to gather statistics to determine 
the needs of the population as a whole and to deliver vision care to those 
in need. Five schools chose to participate. The following information 
comes from their final reports. 
The first project was initiated in 1983 in a joint effort between Pacific 
University College of Optometry located in Forest Grove, Oregon, and the 
Virginia Garcia Memorial Clinic located in Cornelius, Oregon. Through a 
series of screenings 505 individuals were seen. Of those seen 252 were 
referred for comprehensive eye examinations and sixteen were referred to 
a general practitioner for treatment of hypertension. Of the 252 referred 
for eye examinations, 160 kept their appointments and the results were as 
follows. Corrective lenses were prescribed for 109 individuals, 24 were 
referred for vision therapy, 24 had conditions which needed to be 
monitored, and 13 were referred to an outside practitioner. The results of 
this initial study demonstrated that the migrant/seasonal worker 
population had an incidence of visual problems twice as great as most 
other populations. In addition, it was observed that in the cases where 
eyeglasses were prescribed few individuals were able to afford them. The 
funding for the project had provided the resources for the screening 
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seNices and eye examinations only, and thus in many cases even though a 
prescription had been determined the individual was unable to obtain the 
eyeglasses needed to correct his vision.s 
In response to the results of the first study, additional funding was sought 
for a continuation of the project. In this second study resources were 
made available for the screening and examination services as well as the 
eyeglasses or vision therapy when indicated. As in the first study, the 
failure rate was high and 57% of the 218 individuals screened were 
referred for eye examinations. However, because the funds were available 
for the glasses, compliance on the part of the patients was greatly 
increased. Of the 124 referred, 96 individuals received eye examinations 
and the corrective lenses prescribed.3 This continuation study clearly 
illustrated the need for the inclusion of funding for the cost of services 
and materials when addressing the needs for vision care in this population. 
In the three years following Pacific University's initial demonstration 
project additional studies were conducted in other areas of the country. 
On the east coast, Pennsylvania College of Optometry set up screening 
seNices in Martinsberg, West Virginia and Newton Grove, North Carolina. 
In Martinsberg 392 persons were screened in two separate one week 
sessions. Of the 294 referred for eye examinations, 139 individuals were 
prescribed corrective lenses. In addition a number of eye conditions were 
discovered. These conditions included four cases of glaucoma, five cases 
of an elevated intraocular pressure, and seventeen pterygia? In Newton 
Grove, 388 migrants were screened in two separate one week sessions. An 
eye examination was recommended for 210 of these persons. The chief 
reason for referral was decreased visual acuity. Sixteen persons were 
discovered with a high intraocular pressure, of which two had glaucoma. 
In addition to the ocular problems, two cases of hypertension were 
detected. Of the total number screened 73 had previously been diagnosed 
as hypertensives and 23 as diabetics. Because of the high referral rate 
Pennsylvania College of Optometry's recommendations were that "migrant 
workers need eye care seNices on a regular basis and that an eye clinic 
with two exam lanes should be set up for six months of the year, May thru 
October, to serve the migrant populations."1 0 
In the midwest, Ohio State University College of Optometry administered 
vision care seNices in Fremont, Ohio. At this site 422 migrants were 
screened ranging in age from 3 years to 62 years. Of the persons screened 
135 received eye examinations. The following statistics were the result 
of these examinations: 
-44% were in need of a refractive correction (corrective lenses) 
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-36% had a health problem revealed (These health problems included 
glaucoma, diabetic retinopathy, cataracts, and skin carcinoma.) 
-20% had significant family histories of hypertension 
-28% had significant family histories of diabetes 
-54% had never received a formal vision examination before. 
From these results Ohio State University College of Optometry concluded 
that a "significant pattern of needs for vision care for migrant workers 
and their children had been established by the demonstration project."1 
In the southwest, the University of Houston College of Optometry 
organized three one week vision care sessions in Eagle Pass, Texas. During 
the course of the program 433 individuals were screened of which 56% 
were referred for further care. Of the individuals receiving eye 
examinations 83% were prescribed corrective lenses. Eleven percent of 
the adults examined had an elevated intraocular pressure. Seventeen cases 
of pterygia, 31 cases of pingueculae, 8 cases of catarcts, and 10 cases of 
blepharitis were also detected. The need demonstrated by the project, 
inspired the University of Houston College of Optometry to submit a 
proposal to the State of Texas Department of Health requesting funds to 
set up a site where eye care can be provided to indigent populations on a 
continual basis.2 
In the west, funds for vision care were allocated to the Colorado 
Optometric Center to provide vision care to the patient population at Plan 
de Salud Del Valle Inc. in Fort Lupton, Colorado. The Colorado Optometric 
Center is staffed by a licensed optometrist and four optometry students 
from several of the optometry schools. In a series of screenings 235 
individuals were seen and 141 were referred for eye examinations. Of 
those referred, corrective lenses were prescribed for 138 persons. In 
addition, six cases of ocular hypertension and four cases with maculopathy 
were also detected. 9 
On the west coast, Southern California College of Optometry conducted 
screenings in Coachella, California. Over a three month period 2,199 
subjects were screened. This project placed an emphasis on screening 
school age children as they composed 87% of the population tested. The 
children ranged in age from preschoolers to high school students. The fail 
rate for the total population screened was 30.6%. When the fail rates 
were broken down in to age groups results were as follows: 
Percentage of fails 
Preschoolers 23% 
Comparison to fail rate of the same 
age group in Los Angeles county schools 
two times greater 
3 
Middle School 28% 
High School 31°/o 
Adult population 55% 
two times greater 
three times greater 
two times greater than adult norms 
Astigmatism was discovered to be their primary visual problem for over 
60% of the migrants examined. Of the 297 adults screened, 11 glaucoma 
suspects were identified. From these results the Southern California 
College of Optometry stated that "the demonstration project has clearly 
documented the high prevalence of vision and eye conditions in the target 
population, and the consequent need for primary optometric care." 
Following completion of the project, the college submitted a proposal for 
a full service optometry clinic.4 
Lastly, in the northwest, Pacific University College of Optometry screened 
migrants and seasonal farmworkers in Woodburn, Oregon . Of the 668 
individuals screened 44% were referred for further care. This fail rate is 
nearly twice that of most other populations. Of those referred, 211 
received eye examinations. As a result, 123 were prescribed corrective 
lenses, 19 referred for secondary services, 7 referred for vision therapy 
and 6 referred to an outside source. The individuals screened included 17 
diabetics, 15 hypertensives, 1 0 persons with eye infections, and one 
individual with glaucoma. Pacific University College of Optomerry 
concluded their report by stating that "this study demonstrates the great 
unmet need for vision care in the migrant/seasonal population and the 
necessity for the inclusion of vision care in any migrant health program. 
It further demonstrates the necessity for including funds for the cost of 
materials in any vision care program, as only 8o/o of the cost of 
prescription materials could be provided by the migrant and seasonal 
workers."6 
Clearly, the result of the demonstration project indicates that there is a 
need for the incorporation of vision care services into the migrant health 
care system. In addition to serving the visual needs of the population, a 
health center with vision services is reinforcing its primary health care 
abilities, as many systemic diseases such as diabetes and hypertension 
can be detected by an eye practitioner. 
Now that the need for vision care in the migrant and seasonal farmworker 
populations has been established, there is concern as to how this need 
should be addressed. Each of the studies in the demonstration project was 
conducted by an optometry school with the screening and examination 
services being performed by its faculty and volunteer students. For these 
reasons the services were provided at a minimum cost. In addition, the 
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health centers benefiting from the program were those whose geographical 
locations were close to one of the participating schools. 
Health centers in other locations interested in offering vision seNices 
wondered what they could do. To hire an optometrist to perform the 
screenings and examinations was a costly solution to the problem and the 
number of individuals which could be treated would be reduced. For these 
reasons Pacific University College of Optometry proposed that the existing 
personnel in the health care centers could be trained to perform a battery 
of vision screening tests. Once the individuals in need of further care 
were identified they could then be referred to the appropriate practitioner. 
Procedure 
Two health centers were selected to participate in the pilot training 
project. The selected clinics were representative of a variety of the 
health centers in the region. The first, Virginia Garcia Memorial Clinic is 
a moderately sized health center located in Cornelius, Oregon, three miles 
from Pacific University. It maintains a staff of 35 and seNes 
approximately 7,000 to 9,000 migrant and seasonal workers each year. 
From this site three persons participated in the training program, of which 
one was an outreach worker and two were registered nurses. The second, 
Valley Family Health Care is a smaller clinic located near the Oregon, 
Idaho border in Payette, Idaho. This health center is isolated in an 
agricultural area. Its staff is comprised of 20 individuals and they see 
approximately 5,000 to 6,000 migrant and seasonal workers each year. 
From this center two individuals participated in the project, an outreach 
worker and registered nurse. 
Two separate training sessions were conducted on the campus of Pacific 
University, one for each clinic. This enabled each health center to have 
access to the screening equipment immediatly following its training 
session. While at the University the participants were taught a variety of 
vision screening tests. The program included instruction on the following 
procedures: 
-visual acuities (to assess how clearly one sees at both near and far 
distances) 
-tests to determine how well the two eyes work together as a team 
-operation of a non-contact tonometer (used to screen for glaucoma) 
-assessment of the general external health of the eye (i.e. to detect 
injuries and irritations of the sclera and cornea frequently observed in 
field workers caused by exposure or reaction to dust, wind, plants and 
pesticides) 
5 
-detection of depth perception (stereopsis) 
-operation of a retinal camera (used to detect eye and systemic diseases 
evident by changes in the retina) 
The course was structured so that the first day consisted of lectures and 
"hands on" practice, followed by a day of participation in a community 
screening. By taking part in an actual screening the participants had an 
opportunity to acquire practical experience and reinforce their classroom 
learning. Following completion of the training program the participants 
returned to their respective health centers. 
As part of the study a retinal camera and non-contact tonometer were 
purchased. Using the camera retinal photographs were taken during the 
screening. These photographs were then evaluated at a later time by a 
qualified individual in the clinic. This provided a means through which the 
retina could be evaluated, eliminating the necessity of having a person 
trained in ophthalmoscopy present at the time of the screening. The 
tonometer was included in the equipment purchase to enable the health 
centers to screen for glaucoma suspects. 
Because of expense the equipment was purchased for the shared use of the 
clinics in the target region and has become part of the region's equipment 
bank. The health centers are now responsible for the scheduling and 
transfer of the equipment between sites. Since each clinic has a different 
peak season an effort has been made to schedule the equipment at each 
site during the time when the maximum number of persons can benefit. 
When the equipment initially arrived at each site, a contact person from 
the University accompanied it to provide on site assistance and aid with 
initiating the vision screening services. 
As part of the program a training manual and instructor's manual/slide 
show were developed. The training manual served as a guide for the course 
and provided the participants with a reference for the procedures once the 
program was completed. The inspirations for developing the instructor's 
manual/slide show were two-fold. First, the slide show was used to teach 
the course. Second, because of the possibility that the project would be 
implemented in other areas of the country there was interest in the 
development of a "how to" manual which could be used to train clinic 
personnel in other regions. However, there was concern that a manual 
alone was not sufficient to teach the procedures; some instruction from an 
eye health practitioner was necessary for adequate training. Having 
instructional materials provided would then reduce the amount of 
preparation time needed for a new instructor. 
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Results 
In the seven months following the training seminars 184 people were 
screened (table 1 ). Of those, 124 or 67% failed the screenings and were 
referred for further care. Comparing between the clinics the Virginia 
Garcia clinic screened 106, referred 60, while the Payette clinic screened 
78 and referred 64 (figure 1 ). 
Male versus female distribution was fairly even. The Virginia Garcia 
clinic screened 39.62% females, 60.38% males (figure 2), while the 
Payette clinic screened 56.41% females and 43.59% males (figure 3). This 
makes a total of 46.74% females and 53.26% males screened (figure 4). 
The range of ages of those screened was from 4 years to 85 years. Most 
people fell into the 20-24 year old range with 30 people evaluated in this 
age bracket, followed by the 25-29 and 45-49 year ranges with 24 and 22 
people screened respectively (figures 5,6 &7). Fail rate was highest for 
the 55+ year age group with 1 00% of the 15 screened being referred (table 
2). 
Number failed versus the various tests performed showed a majority of 
failures resulting from poor visual acuities (figures 8 & 9). Of the 124 
referred 61 °/o were due to poor near acuities and 59% due to poor far 
acuities, some being referred for both poor near and far acuities. In 
addition, 8 glaucoma suspects (6.5%) were identified and 5 persons (4%) 
were referred for retinal evaluation. 
Discussion 
The results of this study further reinforce that there is a need for vision 
care in the migrant and seasonal farmworker populations which is not 
being met. Statistics from the U. S. Department of Health and Human 
Services indicate that there are approximately 6,000,000 migrant and 
seasonal farmworkers in the United States. As of 1984, approximately 
640 community and migrant health centers had been established with 
assistance from DHHS Health Services Administration in areas where 
migrant workers are frequently found.8 Athough routine vision care is 
presently available at few of these sites, they provide an optimal setting 
with which to provide access to vision care for this population. And 
further, the existing personnel in these health centers provide an 
economical means of delivering this care. 
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This study illustrates that training other health professionals to perform 
screening procedures is a viable option. Following the instructional phase 
of the project the participants were then able to successfully integrate 
vision care into the services offered by their respectivie clinics. With 
the ability to detect and refer persons in need the participants found the 
outcome of their new work very rewarding. In addition, the patients 
benefiting from the project were very grateful for the care they received. 
As no specification was made as to how the screening services should be 
incorporated into their routines, each clinic took a different approach. 
The Virginia Garcia Memorial Health Center, which was the larger and 
busier of the two, chose to set aside days for the screenings. With support 
staff, the trained personnel would either set up the equipment in their 
clinic or at an outside location and spend the entire day performing vision 
screenings. In contrast, the Payette Health Center, the smaller clinic, 
chose to incorporate the screenings into their daily routine. The services 
were publicized and persons interested would set up an appointment for a 
screening. In addition, patients coming into the clinic for other services 
with visual complaints were offered a vision screening at the time of 
their visit. 
One observation which was made by the clinic personnel was that the 
population had difficulty understanding the screening concept. Many who 
came for the vision screenings thought that they would be receiving an 
examination and a prescription for glasses. 
In summary, five years of study, including samplings from multiple 
regions of the country, have consistantly demonstrated a need for vision 
care over two times greater than that of the general population. The time 
has come for the development of programs to address this need. This pilot 
project provides one viable alternative. It is hoped that this project will 
continue with additional personnel from other health care centers, in this 
region and other regions, having the opportunity to be trained 
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PATIENT M F AGE VA FAR VA NEAR COY TEST NPC PURSUIT SACCADE WOA DOT STEREO FLY AMS GRID CONF. FIELD TONOMETRY EXT HEALTH FUNDUS REFERRED 
FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL 
1 1 63 1 1 1 1 
2 I 23 1 1 1 1 
3 1 42 1 1 1 1 1 1 1 
4 1 24 1 1 1 1 
5 1 23 1 1 
6 1 16 1 1 
7 
' 
1 4 1 1 1 
8 1 48 1 1 
9 1 46 1 1 
1 0 1 10 1 1 1 
11 1 26 1 1 
12 1 1 6 1 1 1 
1 3 1 40 1 1 
1 4 I 15 1 1 
1 5 1 1 3 1 1 1 
16 1 61 1 1 1 
17 1 8 1 1 1 
1 8 , 32 
1 9 1 39 , , 
20 1 11 , 1 
21 1 27 1 1 
22 1 45 1 1 1 
23 1 20 1 1 
2 , 9 1 , 1 
25 1 8 1 1 1 
26 1 21 
27 1 20 1 1 1 1 1 1 
28 , 7 1 1 1 1 
29 1 50 1 1 
30 1 20 1 1 
31 , 23 
32 1 20 1 1 
33 1 23 1 1 
34 1 31 
35 1 1 4 1 1 
36 1 37 I 1 1 
37 1 1 9 
38 1 23 
39 1 14 I 1 
40 1 16 1 1 1 
41 , 1 5 1 1 
42 1 43 1 1 
43 1 53 1 1 
44 , 27 1 1 
45 i 44 1 1 1 
46 , 38 
47 1 16 1 1 
48 1 12 
49 ~ 1 8 1 1 
50 1 1 5 1 
51 1 64 1 1 1 
52 1 9 
53 1 1 6 1 1 1 
5 4 1 1 9 
55 1 34 1 1 
56 I 24 
5 7 , 25 1 1 1 
58 , 34 1 1 
5 9 , 28 1 1 1 
60 , 47 1 , 1 1 
6, 1 85 1 1 1 1 1 
6 2 1 53 1 , 
63 , 49 1 , , 
Table 1 
64 1 52 1 , 1 1 1 
65 1 21 
66 1 21 1 1 
67 1 9 1 1 1 
68 1 1 3 1 1 
69 , 1 9 1 1 
70 I 26 1 1 
71 I 45 1 1 1 1 1 
72 , 53 1 1 
73 I 55 1 1 
74 ,, 66 1 1 1 1 
75 , 79 1 1 1 1 
76 1 8 
77 1 49 1 1 
76 ~ 23 
101 1 60 1 1 1 
102 1 40 
103 1 51 1 1 
104 1 46 1 1 1 1 1 1 1 1 1 
105 1 26 1 1 1 
106 1 47 1 1 
107 1 46 1 1 
1 08 1 72 1 1 
1 09 1 10 1 1 1 
110 1 51 1 1 
111 1 36 1 1 1 
112 1 40 
113 1 49 1 1 1 
114 1 48 1 1 1 1 1 1 
115 1 44 1 1 
116 1 42 1 1 
117 1 58 1 I 1 
118 1 51 1 1 1 
119 1 1 0 1 1 
120 1 31 1 1 1 
121 1 37 1 1 
122 1 31 
123 1 41 
124 1 23 1 1 
125 1 29 
1 26 1 44 1 1 
127 1 49 1 1 1 
1 28 1 20 
1 29 1 25 
1 30 1 7 1 1 1 
131 1 22 
132 1 35 
133 1 27 
134 1 23 
135 1 39 
136 1 30 
1 37 1 27 
1 38 1 1 9 
1 39 1 7 1 1 
140 1 52 
141 1 9 
142 1 21 
143 1 24 
14 1 28 
1 45 1 26 
1 46 1 46 1 1 1 
147 1 1 5 
148 1 28 1 1 1 
149 1 54 1 1 1 1 
150 1 24 1 1 
-- -- --
1 
Tablo1 
151 1 28 
1 52 1 21 
1 53 1 31 1 1 
154 1 49 1 1 1 
1 55 1 48 
156 1 43 1 
' 157 1 9 1 1 1 
158 1 1 8 1 1 1 
159 1 2 
160 1 10 
161 1 44 1 1 1 
162 1 66 1 1 1 
163 1 49 1 1 1 1 
164 1 38 1 1 
1 65 1 52 1 1 1 
166 1 24 
167 1 28 1 1 
168 1 45 1 1 
169 1 28 
170 1 33 
171 1 21 
172 1 45 1 1 1 1 
1 73 1 5 1 1 1 
174 1 12 1 1 
175 1 35 1 1 1 1 
176 1 68 1 1 1 1 
177 1 6 
178 1 67 1 1 1 1 1 1 
179 1 47 1 1 1 1 1 1 1 , 
1 80 1 62 1 1 1 
1 81 1 61 1 ~ 1 1 
1 82 1 37 1 1 1 1 
183 1 21 1 1 1 1 
184 1 40 , 1 1 1 
185 1 52 1 1 1 1 1 1 
186 1 20 
187 , 27 1 1 
1 88 1 28 
189 1 38 1 1 1 
1 90 1 46 1 1 1 
1 91 1 46 
192 1 24 
193 1 26 
194 1 42 
195 1 1 9 
196 1 26 
197 1 26 
198 1 28 
199 1 51 I 1 
200 1 4 
201 , 5 
202 1 53 1 1 1 
203 1 27 1 1 
204 1 36 1 1 
205 1 13 
206 1 21 1 1 1 1 1 
98 86 75 77 5 9 4 4 6 1 7 15 12 ______ 8 
- ---
8 
-
5 124 
Table 1 
Viroinia Garcia Payette Total # Screened Virginia Garcia Payette Total # Failed % Fail Rate 
0 -9 years 8 7 1 5 4 5 9 60.00 I 
10-14 years 5 8 1 3 3 7 1 0 76.92 
15-19 years 5 1 2 1 7 1 1 0 11 64.71 
20-24 years 1 5 1 5 30 4 9 1 3 43.33 I 
25-29 years 1 8 6 24 5 6 11 45 .83 I 
30-34 years 5 4 9 2 2 4 44.44 
35-39 years 9 3 1 2 7 2 9 75.00 
40-44 years 1 0 4 14 5 2 7 50.00 
45-49 years 1 5 7 22 1 3 7 20 90.91 
50-54 years 9 5 1 4 8 5 1 3 92.86 
55+ years 8 7 
--- ---
1 ~-- --____ 8 ------
---
7 
-
1 5 100.00 
- --- -
Table 2 
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MANUAL OF SCREENING PROCEDURES 
INTRODUCTION 
This manual has been developed as part of a program to train you, the 
reader, how to perform a variety of screening tests. Once you have 
completed the program, you will be able to screen your clinic population to 
identify individuals with possible visual problems. It will be your role to 
record anything unusual that you see. You will not be expected to diagnose 
any problems but only to detect those individuals in need of care. 
To begin it is important to know a little about the parts that make up 
the eye and how the eye works. This information will also help you to 
understand the purpose of each of the screening tests you will learn. 
The eye sits inside of a bony socket, called the orbital cavity. Lining 
this socket are several layers of fat which cushion and support the eye. 
Any blow to the eye, often causing a black eye, can damage the socket and 
may even cause an eye problem. 
Attached to the eye are six muscles which when contracted and 
relaxed move the eyes to change their position. They also hold the eyes 
steady when we are looking at a stationary object. 
Each eye has an upper and lower lid. The lids are flaps of skin that 
function to protect the eye. Along the margin of each lid is a row of 
lashes which aid in preventing particles from entering the eye. 
The eye itself is composed of many structures. The outermost layer 
is formed by the cornea and sclera. Both seNe to protect and provide a 
covering to the eye. The cornea is the transparent covering over the 
colored portion of the eye. The cuNature of its front surface seNes as a 
major lens component in the eye's optical system. The sclera is commonly 
known as the white of the eye and prevents light from entering the eye 
other than through the cornea. Covering the sclera is a layer of 
transparent tissue called the conjunctiva. The conjunctiva is clear and 
contains blood vessels. When the eye is irritated these blood vessels 
dilate and cause it to take on a red appearance. 
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Looking through the cornea the next structure we come to is the iris. 
The iris is the colored part of the eye that gives us blue, brown or green 
eyes. It is actually a muscle that changes the pupil size thus controlling 
the amount of light entering the eye. Behind the iris lies the lens. The 
lens is a transparent, but pliable, disc that can change shape and focus the 
incoming light. Lastly, the structure that makes up the back of the eye is 
the retina. It is like a projection screen and contains the receptors that 
receive the light. 
When a ray of light enters the eye it is focused by the cornea and the 
lens onto the retina. The retina generates a neNe impulse allowing 
information to travel down the optic nerves to the middle portion of the 
brain where the fibers cross Cit an area known as the optic chiasm. As a 
result the left side of the brain sees the right half of the world and the 
right side of the brain sees the left half. From the optic chiasm the 
information travels to its final destination, the visual cortex, located at 
the back of the head. Here the inputs from the two eyes are combined to 
form perceptions of depth, color, movement and shape. 
So how is it that we see? What is necessary for vision? First, the 
body and the eyes must be healthy. There are diseases that affect the 
entire body that have very damaging effects on vision. For example, 
diabetes is the number one cause of blindness. Similarly, eye injuries, 
diseases, and abnormalities can all effect our sight. One of the tests you 
will learn is for the detection of suspected glaucoma. Glaucoma is caused 
by an increased pressure inside of the eye. This increase in pressure, it 
not treated, can lead to blindness. Because the health of the eye can 
affect vision, information about what a healthy eye should look like has 
been included in this manual. Also, the pictures you will learn to take of 
the retina (the back of the eye) will provide information about the health 
of the eye and the general health of the body. 
Another factor that affects vision is how clearly we see. Some people 
need glasses. A nearsighted person may be able to see things that are 
close, but unable to see objects that are further away. A farsighted 
person may have just the opposite problem. Things which are near may 
appear blurry, while objects in the distance are clear. For these reasons 
you will learn to test how clearly a person sees at both near and far 
distances by taking visual acuities - a measure of the "sharpness" of 
vision. 
Yet another part of vision involves how well the two eyes work 
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together as a team. To see an object singly both eyes must point to the 
same place in space. When the two eyes are pointed at two different 
places, such as when one eye turns in or out, a person may have double 
vision. The cover test explained in the manual is used to evaluate how the 
eyes point. Further, how the eyes move together is important too. 
Following a moving object and reading both require accurate eye 
movements. Therefore, tests such as pursuits (following), saccades 
(jumping), and near point of convergence have been included as a means of 
evaluating eye movements. 
To summarize, the general health of the individual, the health of the 
eyes, how clearly one sees, eye movements, and the ability of the eyes to 
work together as a team all affect our vision. This manual has been 
designed to include tests to detect problems in each of these areas. Once 
an individual has been identified as possibly having a problem, s/he can be 
referred for further care. 
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EXTERNAL EXAMINATION 
When performing the screening procedures an effort should be made to 
assess the general health of the eye by its external appearance. Potential 
problem areas have been listed below with some of the more commonly 
seen abnormalities described for each. Anything unusual should be noted. 
Eyelids: 
-check the lids for swelling 
-examine the lid margins for in or out turned lashes; in-turned lashes 
scrape and irritate the cornea, whereas out-turned lashes cause the lid 
margin to roll away from the eye. In either case the patient may have red 
eyes. 
-check the base of the lashes for dandruff-like flakes. These flakes may 
cause irritation. 
Sclera: (the white of the eye) 
-the sclera should appear a blue white color 
-yellow discoloration indicates jaundice and should be followed up to 
check for systemic problems. 
Iris: (the colored portion of the eye) 
-the pupil should be round and regular in shape. Swelling and irritation of 
the iris results in a small irregularly shaped pupil. 
-When the iris becomes diseased it loses its delicate architecture and 
appears muddy. 
Cornea: (the clear front window of the eye) 
-the cornea should be smooth and clear 
-any haziness is cause for a professional evaluation 
-arcus senilis, a hazy whitish ring around the outer edges of the cornea is 
a normal change that occurs with aging. If it is seen in a person under the 
age of thirty, refer the person for further care. 
Conjunctiva: (thin clear covering over the white of the eye) 
-the conjunctiva should be clear 
-excessive redness can be caused by irritants such as smoke, dust, etc. 
and/or be the sign of an eye infection. 
-check for a yellow-white mass of tissue called a pterygium. They are 
seen more frequently in persons who work outdoors and are usually on the 
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side next to the nose. 
Below you will see a portion of the screening form which relates to the 
external health. It is your job to draw and/or describe anything unusual 
which you see. On the actual screening form is a separate recording area 
for each eye. 
External Health 
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VISUAL ACUITY AT FAR 
Purpose: to test how clearly one sees at far 
Equipment: occluder, far Snellen acuity chart 
Procedure: 
1. The patient stands or sits 20 feet from the acuity chart. 
2. Visual acuities are taken for the right eye, left eye, and both eyes 
together. 
3. Begin by covering one eye and then the other and ask the patient if the 
letters appear clearer with one eye than the other. 
4. Start with the poorest eye and ask the patient to call out the letters on 
the lowest line that can be seen. 
5. Encourage the patient to go as far down the chart as possible. If the 
subject is hesitant to try the next lowest line, ask for a guess. 
6. Record the lowest line the patient could see. A patient "earns" a line if 
s/he can call out 2/3 of the letters on that line. 
7. Below is a portion of the actual screening form. You are to circle the 
acuity for each and both eyes. If the acuity is something other than listed 
please write it in the appropriate blank. 
Visual Acuity 
Right eye 
Left eye 
Both eyes 
20/15 
20/15 
20/15 
20/20 
20/20 
20/20 
far 
20/25 
20/25 
20/25 
20/30 
20/30 
20/30 
other __ _ 
other __ _ 
other __ _ 
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VISUAL ACUITY AT NEAR 
Purpose: to determine how clearly one sees at near 
Equipment: occluder, reduced Snellen acuity card 
Procedure: 
1. Hold the reduced Snellen acuity card 16 inches from the patient. Make 
sure that there is sufficient lighting on the card. 
2. Take acuities for the right eye, left eye and both eyes together. 
3. Begin by covering one eye and then the other and ask the patient if the 
letters appear clearer with one eye than the other. 
4. Start with the poorest eye and ask the patient to call out the letters on 
the lowest line that can be seen. 
5. Encourage the subject to go as far down the chart as possible. If the 
patient is hesitant to try, ask for a guess. 
6. Record the lowest line the patient could see. A patient "earns" a line if 
s/he can call out 2/3 of the letters on that line. 
7. Below is a portion of the actual screening form. You are to circle the 
acuity for each and both eyes. If the acuity is something other than listed 
please write it in the appropriate blank. 
Right eye 
Left eye 
Both eyes 
20/20 
20120 
20/20 
near 
20/30 
20/30 
20/30 
other _ _ _ 
other __ _ 
other __ _ 
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COVER TEST 
Purpose: to evaluate the way the eyes "point". 
Equipment: occluder, bead, Snellen acuity chart 
Procedure: 
1. The cover test is performed at far. 
2. The examiner should be at approximately the same height as the 
patient. Begin by having the patient look at a single letter on the 
distance Snellen acuity chart. 
3. While the patient looks at the letter the examiner covers and uncovers 
the left eye with the occluder. At the instant the left eye is covered the 
right is watched for movement. The occluder is then removed and the eyes 
are allowed to refixate. This is what is known as the unilateral method of 
the cover test. The procedure is repeated three times for each eye. No 
movement is the normal response. If movement is detected the patient 
should be referred for a visual examination. 
4. Next, while the patient continues to look at the letter, cover one eye 
for two to three seconds and rapidly shift and cover the other eye. The 
examiner watches for any movement of the eye that is being uncovered. 
Allowing time for refixation before changing the cover from one eye to the 
next the procedure is repeated. This is the alternating portion of the cover 
test. If movement is seen it should be recorded. 
5. While the alternating cover test described in #4 is being performed, 
the patient may report that the letter seems to jump from side to side or 
up and down as the cover is moved from one eye to the other. This is 
normal. 
6. The examiner's observations should be recorded. Circle the movement 
response for both the unilateral method and the alternating. A portion of 
the screening form has been provided below. 
Cover Test 
unilateral 
alternating 
no movement 
no movement 
far 
movement 
movement 
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NEAR POINT OF CONVERGENCE 
Purpose: to determine the maximum range in converging (pointing inward) 
the eyes. 
Equipment: fixation bead 
Procedure: 
1. The fixation bead is held 20 inches away and centered in front of the 
patient. It is held so that the patient's eyes are looking down at the angle 
used for reading. 
2. Ask the patient how many beads are seen. The expected response 
is" one". If the patient reports seeing "two" make sure s/he is looking at 
the bead and if so, start with the bead further away. 
3. Tell the patient to "Follow the bead in as I move it towards you. When 
the single bead breaks into two I want you to say 'two'." 
4. Begin moving the bead in slowly towards the bridge of the nose. 
5. The "break" is determined when the patient reports that two are seen 
and/or when the examiner sees one or both eyes deviate from looking at 
the bead. The break point is the distance measured in inches from the 
bridge of the nose to the bead. 
6. Now have the patient close his/her eyes. Instruct the patient, "When 
you open your eyes you will see two beads. I want you to tell me when you 
see one again." 
7. Hold the bead close to the bridge of the nose and have the patient open 
his/her eyes. Slowly move the bead outward until the patient sees one 
and/or the examiner sees both of the patient's eyes looking at the bead. 
This is the "recovery" point and it is recorded as the distance measured in 
inches from the bridge of the nose to the bead. 
Points to Remember: 
The patient should report seeing "two" and "one" at about equal distances 
as where the break and recovery were observed by the examiner. 
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The two eyes should turn in by equal amounts. If only one eye turns in as 
the bead is moved in or if one turns in more than the other this may be an 
indication of a problem. 
If the patient does not report seeing two at the break point where the 
examiner sees the eyes deviate the patient may be suppressing the 
information from one eye. If this happens record the response you 
observed. 
A portion of the screening form is below. Circle the distance measured in 
inches from the bridge of the nose to the bead for both the break and 
recovery. If the observed distance is not listed please write it in the 
blank provided. 
Near Point of Convergence 
nose 1 " 2" 3" 4" 5" other 
---
Break 
Recovery nose 1" 2" 3" 4" 5" 6" 7" other __ _ 
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PURSUITS 
Purpose: to evaluate eye movements when following a moving target. 
Equipment: fixation bead 
Procedure: 
1. Instruct the patient to follow your bead and to make sure the bead 
remains single and clear. Also ask the patient to tell you if any 
discomfort is felt. 
2. Holding the bead 16 inches from the patient move it in 20 inch spans 
horizontally, vertically, and diagonally and then in a circular motion with 
the diameter of the circle being 8 inches. (see diagrams oelow) 
< 20 inches ) ( 8 inches ) 
3. The tracking eye movements should be smooth and accurate. 
4. Observe the patient's eyes for irregular jerking movements. The two 
eyes should work together as a team. Loss of teaming may be seen when 
one eye lags behind or shoots out in front of the other. Also look for 
limitations of movement. Any abnormalities should be recorded. 
5. Circle the appropriate desription of the eye movements. A portion of 
the screening form has been provided below. If the description is not 
listed please write it in the space provided. 
Pursuits smooth & accurate jerky restricted other __ _ 
13 
SACCADES 
Purpose: to evaluate eye movements made when changing fixation from 
one object to another. Saccadic eye movements are used in reading. 
Equipment: two fixation beads; one red, one white 
Procedure: 
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1. Hold one bead in each hand so that they are 8 inches apart and 16 inches 
from the patient. 
2. Tell the patient to look at the red bead when you say "red" and to look at 
the white bead when you say "white". 
3. Begin with the beads horizontally separated and have the patient look 
from the red to the white and fixate the white bead. Then have the patient 
look back to the red bead and maintain fixation . 
...... --------0 
< 8 inches > 
4. Change the position of the beads so that they are separated vertically 
and repeat the procedure. Then perform the test with the beads separated 
diagonally. See diagrams below. 
< 8 inches > 
5. The eye movements should be made smoothly and accurately. 
6. When the patient looks from one bead to the other their eye movement 
should be made with one motion, ending with fixation on the second bead. 
Watch for over or under shooting where more than one movement must be 
made to successfully fixate the target. 
7. The patient should be able to look from one bead to the other by moving 
only the eyes. Initially, do not instruct the patient to hold the head still 
but if head movements are made to move fixation from one target to the 
other ask the patient to try to hold the head steady for the rest of the 
tests. 
8. Circle the appropriate desription of the eye movements. A portion of 
the screening form has been provided below. If the description is not 
listed please write it in the space provided. 
Sac cades smooth & accurate jerky restricted other __ _ 
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WORTH 4 - DOT FLASHLIGHT TEST 
Purpose: to check for double vision or suppression (ignoring information 
from one eye) 
Equipment: red/green glasses, Worth 4-dot flashlight 
Procedure: 
1. Have the patient put on the red/green glasses. 
2. Turn the flashlight on and hold it out 16 inches away from the patient. 
The flashlight should be pointed at the patient. 
3. Ask the patient, "How many dots do you see?". 
4. The expected response is four, two red, one green and one that is a 
mixture of red and green. 
5. A portion of the screening form has been provided below. Circle the 
number of dots the patient reports seeing. 
Worth 4 Dot 4 dots 5 dots 3 dots 2 dots 
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STEREOFLY 
Purpose: to determine the presence of depth perception 
Equipment: stereofly, polaroid glasses 
Procedure: 
1. Have the patient put on the polaroid glasses. 
2. Hold the stereofly out 16 inches in front of the patient. 
3. Have the patient look at the fly and ask him/her to "Reach out and pinch 
the fly's wings". 
4. Circle depth response if the patient pinches the air out where the 
wings should appear or no depth response if the patient touches the actual 
picture of the fly. A portion of the screening form has been provided 
below. 
Stereofly depth response no depth response 
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AMSLER GRID 
Purpose: to evaluate the subject's central field of vision 
Equipment: Amsler grid chart, occluder 
Procedure: 
1. Hold grid about 12 inches away. 
2. Use the subject's reading glasses and also good lighting. Take care to 
check that distortion on grid is not from looking through a bifocal line. 
3. Cover one eye. 
4. Ask the following questions: 
-Do you see the dot in the center of the grid? 
-As you look at the central dot are you aware of the four sides and the 
four corners of the grid at the same time? 
-As you look at the central dot do you see a uniform pattern or are 
there areas where the pattern is missing, disrupted, or blurred? 
-As you look at the central dot do any of these lines appear "bent", 
distorted or irregular? 
-As you look at the central dot does any portion of the pattern appear 
to do such things as move, flicker, wave, flash, or change color? 
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sample Amsler Grid 
5. Test the other eye. 
6. Any distortion should be recorded and referred to an eye practitioner. 
7. Circle the appropriate desription. A portion of the screening form has 
been provided below. 
Amsler Grid no distortion distortion 
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CONFRONTATION FIELDS 
Purpose: to determine the limits of the visual field 
Equipment: a white fixation bead 
Procedure: 
1. The patient and the examiner sit facing each other about two feet apart. 
If the patient is wearing glasses they should be taken off. 
2. Begin by having the patient cover his left eye. The examiner then 
covers his/her own right eye so that the patient and the examiner both 
have an eye covered. 
3. Instruct the patient to look into the center of your uncovered eye. It 
should be straight across from the patient. 
4. Tell the patient, "I want you to keep looking into the center of my eye. 
will be bringing a bead into view, and I want you to tell me whetl you first 
see the bead out of the corner of your eye." The examiner then looks into 
the center of the patient's eye. 
5. The fixation bead is held above out of view. Slowly move the bead down 
into view while looking straight ahead into the patient's eye. 
6. The patient should see the bead at the same time or before the bead 
comes into view for the examiner. 
7. Repeat moving the bead into view from a positioh below the eye. 
8. Then repeat moving the bead into view from the side next to the 
patient's nose. 
9. Lastly, hold the bead behind the patient's head on the side next to the 
ear and bring it into view. From this position the examiner will see the 
bead before the patient. The patient should see the bead when it is in line 
with the corner of his/her eye. 
10. Now, the examiner and the patient move their covers to the other eye 
and the procedure is repeated. 
20 
11. It is important that the examiner and the patient keep looking into 
each other's eyes. The test will not be valid if either looks away. 
12. A portion of the screening form has been provided below. For each 
direction circle whether the patient reported seeing the bead at the same 
time as, before, or after the examiner saw the bead. For the side toward 
the ear circle whether the bead was seen in line with the eye, behind it, or 
forward of it. On the actual screening form there is a separate answering 
area for each eye. 
Confrontation Fields left 
Above same before after 
Below same before after 
Toward the nose same before after 
Toward the ear in line with eye behind eye forward of eye 
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TONOMETER CALIBRATION 
Purpose: to determine that the tonometer is functioning accurately. 
Equipment: non-contact tonometer 
Procedure: 
1. Turn the tonometer on and let the instrument warm up for 30 seconds. 
2. With the switch in the on position, depress the trigger. The display 
should read 65. 
3. Activate the D (demonstrate) button by pushing it, causing it to light 
up. Press the trigger. The display should read 50 ± 1. 
4. Depress the trigger several times, waiting at least eight seconds 
between each test. The reading should not vary more than plus or minus 
one and the display should not flash. 
5. If the calibration is incorrect, make sure the instrument has had time 
to warm up and that the trigger has not been pressed at intervals shorter 
than eight seconds apart. If both of the above guidelines have been 
followed and the instrument fails these tests it is in need of service. 
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TONOMETRY 
Purpose: to measure the pressure inside the eye; a useful measure in 
screening for glaucoma. 
Equipment: non-contact tonometer, alcohol wipes 
Procedure: 
1. Turn the instrument on and calibrate it. (see calibration procedure) 
2. Clean the chin and forehead rests with an alcohol wipe. 
3. Focus the eyepiece on the reticule (a small black circle inside the eye-
piece) by holding a white card or piece of paper in front of the instrument. 
Turn the eyepiece until the reticule is in clear focus. 
4. Have the patient hold his/her hand up a half inch from the instrument 
and push the demonstrate (D) button. Depress the trigger so that a small 
pulse of air is delivered to the patient's hand, giving him/her an 
indication of what to expect. 
5. Before proceeding make sure to take the instrument out of the 
demonstrate mode. 
6. Adjust the height of the table and/or have the patient adjust the height 
of the stool so that the patient may be positioned comfortably in the 
instrument. 
7. Have the patient place his/her chin in the chinrest and his/her forehead 
against the forehead rest. Align the corner of the patient's eye with the 
black marking on the support piece to the left of the patienfs face. This 
is done by turning the black ring (on the support piece) just below the 
chinrest. 
8. As the patient's forehead is pressed against the forehead rest a light 
inside of the instrument will be turned on. If the light turns off while the 
procedure is being performed, remind the patient to keep pressing his/her 
forehead against the forehead rest. 
9. Next raise the safety lock knob. Have the patient close his/her eyes and 
align the instrument so that the light is centered on the lid. Move the 
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instrument towards the patient until the tonometer is no closer than a 1/4 
of an inch from the eyelid. Release the safety lock knob. This will prevent 
the instrument from accidently coming in contact with the patient's eye. 
10. Have the patient open his/her eyes. You should now be roughly aligned. 
Make the final adjustments by aligning the light so that it disappears into 
the patient's pupil. The patient should now be able to see a red dot inside 
of the instrument and should be instructed to look at it. 
11. If the patient is unable to see the red dot, turn the Rx knob 
(prescription knob) either way until the patient can see the red dot. The 
knob is found on the upper left side of the tonometer. 
12. Now look through the eyepiece. To take a reading the red dot must be 
in focus and centered inside of the black circle. To accomplish this pull 
the joystick towards you to bring the red dot into view and to focus it. 
Center it inside of the circle by moving the joystick from side to side to 
align it horizontally, and by turning the elevation control knob to change 
the height of the dot. (CAUTION: There are two red dots. To focus on the 
proper one, start as close to the patient as possible and pull back to focus 
on the first red dot. If the tonometer is pulled back further you will see a 
donut shape followed by another white circle with a red dot that seems to 
have part of it missing. The first dot is used to align the instrument.) 
13. When the red dot is centered in the ring the trigger is pressed. The 
instrument will only fire when it is aligned properly. 
14. Record the number that appears in the display. 
15. If the patient blinks when the puff of air is delivered a reading of 99 
will be obtained. When this occurs repeat the procedure until a valid 
measure is taken. 
16. If the reading is greater than 22 take a second reading and record both 
numbers. patient's with reading of greater than 22 should be referred for 
further care 
17. A portion of the screening form has been provided below. For ease of 
recording simply circle the numbers that correspond to the patient's 
pressure reading. If the subject has a pressure of 10, for example, circle 
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"below 18" and likewise for anything 25 and over circle 25+. 
Tonometry 
Right below 18 19 20 21 22 23 24 25+ 
Left below 18 1 9 20 21 22 23 24 25+ 
18. It is important to remember that this is a screening test. To 
determine whether a person actually has glaucoma further testing must be 
done. An individual with a high reading should not be falsely alarmed by 
being told that s/he has glaucoma until further tests have been performed. 
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RETINAL PHOTOGRAPHY 
Purpose: to photograph the retina so that the health of the back of the eye 
may be assessed. 
Equipment: retinal camera, film, alcohol wipes 
Procedure: 
1. Turn the camera on by touching the power switch to on. 
2. Clean the chin and forehead rests with an alcohol wipe. 
3. Adjust the height of the table so that the patient can rest his/her head 
in the chin and forehead rests comfortably. 
4. Ask the patient to look into the lens of the camera and point to the lens 
on the front of the camera. 
5. Roughly align the camera by sliding it across the table with your hands 
so that the front of the patient's eye appears on the screen. As the camera 
is moved the joystick should be held so that it remains straight up and 
down. 
6. Once you have a picture of the patient's eye on the screen turn the 
focusing knob to bring it into focus. 
7. With a clear image of the front of the eye on the screen use the 
joystick to make the fine adjustments necessary to place the circle with 
the line in the middle into the center of the pupil. 
8. The line in the center of the circle is used to make sure the patient's 
pupil is dilated or large enough to get enough light into the eye to take the 
picture. If the line extends beyond the edges of the pupil (you should be 
able to center the entire line inside of the pupil) the pupil is too small. 
9. If the patient's pupil is too small, make sure the lighting in the room is 
dimmed is much as possible, as the pupil will be larger in a darker room, 
before giving up. 
1 0. Continue to have the patient look into the lens and push the camera 
forward using your hands to slide it across the base and holding the 
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joystick upright until the pupil is the size of the alignment circle. 
11. Make sure the pupil is well centered in the circle. The joystick may be 
used to make the final adjustments. 
12. Continue moving the camera towards the patient until a picture of the 
back of the eye appears on the screen. When you are viewing the retina the 
patient should be able to see a blinking red dot. Instruct the patient to 
look at the flashing dot. 
13. Focus the camera so that two dots of white light come into view on 
the screen. Fine forward and backward adjustments with the joystick may 
be necessary to bring them into view. 
14. Position the two dots on the horizontal line on the screen by turning 
the joystick. Then move the joystick from side to side so that one dot 
appears on each side of the pupil and so that each dot is an equal distance 
from the pupil. 
15. There will also be two rectangular images on the screen. Turn the 
focusing knob so that they are lined up side by side. If they are not lined 
up the picture will not be in focus. 
16. With the two rectangles lined up and with the two dots centered on 
the sides of the pupil take the picture by pressing the trigger in the center 
of the joystick. 
17. When the camera is properly aligned snap the picture immediately, 
since the alignment will be thrown off when the patient moves his/her 
eye. 
18. Staple the photograph in the square provided on the screening form. 
A sample of the screening form is provided on the next page. 
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Pictures 
left right 
A. With'·tha anterior portion of tha eya Image on the monitor liCrQen, align the pupil 
wil.tl the center of the scale. 
• Procedures for obseNation of the anterior portion of e)'e: 
(1) Keep the jo)'stick (;I) erect and pull the cross-slide full)' towacd )IOU. 
(2} Tum the focusing knob CD counterclockwise (in the direction in which anteriot 
portion of eye is focused.) 
l- L ... r..,..,-,_~-... cr·-~) .. ·/ . .,. .. . 1 f'' ~ ~ ··· ~·· ·· .. ~ ... ' : .. ' . . . ' ' . lll~3r ·~. --·~---- ·-) 
t -~ 
~ .. .. ..... .-
L--
.. -
(3) Mowe the cross-slide base so that the pupil is aligned with the center of the 
scale. 
o---
Approximate 
adjustment 
(right & lett} 
~ 
Vertical 
adjustment 
Q 
Do not tilt the jo)'stick 
(OI.tlerwise, the following 
procedures will be 
difficult to follow.)' 
* Scale Indicates whether the pupil is sufficiently dilated fot photography: 
'.I 
CD 
CD 
leD 
Dilation acceptable 
Ctitical pupil diameter, careful 
positioning Is required but photography 
is possible. 
Pupil diametet is too small for adequate 
photography. 
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B. lllumlnaUng lhjij paUent'a pupil whllo posiUonlng lhct main body. 
• For good lighting: 
Keep Ule joystick (j) erect and push the ccoss-~lide base forward ~o that the 
pupil Is posltloned coaxially with the ucale. 
C. Patient flxaUon 
* The patient can identify the target when the main body Is set In the approxi-
mate position for fundus observation. Consequently, when the cross slide Is 
pulled fully toward you, tell the patient to "look Into this lens" while pointing 
to the objective lens cylinder. Then, push the main body toward the patient 
·until the desired position is oblalned. You can clea~ly instruct patient by saying, 
"You will find a small, red point that Is blinking. Keep looking at it.· 
Patient's View Photograph 
'. 
Right eye photograph Photograph of right eye 
\, 
Left aye photograph Photograph of lett eye 
• To photographing another area of the fundus: 
Turn the internal fixation target switch ® oH, and position the external fixation 
target. 
'(Vhen using the external fixation talget, if the macula is btought too close to 
, the edge of the monitor, the focusing Indicator masks may become too vague 
to provide much assistance. In those Instances, focus the retinal image on the 
monitor. 
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D. Position Ula two light ipol$ on Ula monitor TV ~tcreen and turn Ule focusing knob 
~to that right and hdt focusing Indicator imagea coincidY. 
* Positioning the light spots 
\ , 
Ensure the two circular 
spotlights by p!essing 
the base. 
Horizontal Positioning 
Move the joystick in and out, 
right and left to balance the 
light spots on the monitor. 
* Focusing 
Focusing knob 
Vertical Positioning 
Turn the omnidirectional 
joystick to center 
the light spots. 
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E. Tum the focusing knob to colnclda the re<:tangular focualng Indicator lmagea. 
AcUvate the ahulter relea~ button only attar c:enlerlng the clear, while light 
&pota and coinciding the re<:langulat tocuslng Images. 
'· 
* Do not allow either the eyelashes or eyelida to interfere with the lighting. 
lnalruct the patient 
to open their eye 
widely. 
Blurred imago Ia due to Interference 
from an eyelash or eyelid. 
* 
* As a reminder, the ahutter witt not release if the Polaroid Attachment occulder 
knob 22) Is closed. 
F. Film I& automaUcally ffld. 
Film d@velopmttnl Ia complet~Kf within • 3 to 5 mlnutea p@rlod, 
* When the frame counter @ shows Zaro, a buu:ar sounds to warn of the film's 
depletion. At this time, If the shutter release button CZ> Is pressed, It will not 
activate. 
* To replace the film pack, move the film pack eject lever ~ In the arrow direc-
tion to open the film pack eject slot @ and the used film· pack will ~jecL 
Replace it with a new film pack. 
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APPENDIX A 
SCREENING FORM 
and 
EQUIPMENT LIST 
Name ___ _ 
Address 
VISUAL SCREENING RESULTS 
M/F Birthdate. _____ _ Age 
Telephone 
Date 
Have you ever worn glasses or contact lenses before? _________________________ _ 
Any history of eye problems? ___________________________ _____ _ 
Visual Acuity 
Right eye 
Left eye 
Both eyes 
Right eye 
Left eye 
Both eyes 
Cover Test 
unilateral 
alternating 
20/15 
20/1 5 
20/1 5 
20/20 
20/20 
20/20 
20/20 
20/20 
20/20 
no movement 
no movement 
Near Point of Convergence 
far 
20/25 
20/25 
20/25 
near 
far 
Break nose 1 " 2 • 3 " 4 • 
Recovery 
Pursuits 
Saccades 
Worth 4 Dot 
Stereofly 
Amsler Grid 
nose 1"2"3"4"5"6" 
smooth & accurate 
smooth & accurate 
4 dots 
depth response 
no distortion 
Confrontation Fields 
Above same 
Below same 
Nasally same 
Temporally in line with eye 
Above same 
Below same 
Nasally same 
Temporally in line with eye 
Tonometry 
right 
before 
before 
before 
behind eye 
left 
before 
before 
before 
behind eye 
Right below 18 19 20 21 22 
Left below 18 19 20 21 22 
Indicates Fail ing Response 
External Health 
nose 
~~~~---~~~~~~~~~ 
Complete Professional Evaluation Indicated D yes D no Signature ________________________ _ 
Comments 
Name _________ __ ___________ _ 
Pictures 
left right 
EQUIPMENT 
Your screening kit should include the following pieces of equipment: 
1 . one Snellen acuity wall chart 
2. one tumbling hand wall chart 
3. two reduced Snellen acuity cards 
4. one tumbling hand/"E" acuity card 
5. one picture acuity card 
6. two occluders 
7. two sets of fixation beads (each set contains three beads; one white, 
one red, and one yellow) 
8. one Worth four dot flashlight 
9. two pairs of red/green glasses 
1 0. one stereofly 
11. two pairs of polaroid glasses 
12. two Amsler grids 
13. one nearpoint light 
14. screening forms 
For replacements contact: 
Pacific University 
College of Optometry 
2043 College Way 
Forest Grove, OR 97222 
(503) 357-6151 
APPENDIX B 
TONOMETRY MANUAL 
Non-Contact TM 
II Tonometer 
INSTRUCTIONS 
Price $2.50 
©Reichert Scientilic Instruments 1985 
A PRODUCT OF 
REICHERT SCIENTIFIC INSTRUMENTS 
This product represents over 140 years of progress in the design and manufacture of precision 
instruments and equipment. Its quality has been rigidly safeguarded by exacting inspections through-
out manufacture and it carries the final inspector's stamp of approval. 
WARRANTY 
These Reichert Scientifc Instruments Ophthalmic instrument products are warranted against defective 
material and workmanship under normal use and application for a period of one year from the date 
of invoice to the original purchaser. (An authorized distributor shall not be considered an original 
purchaser.) Under this warranty Reichert's sole obligation is to repair or replace, at their discretion, 
the product or defective part thereof. 
This warranty applies only to new products and does not apply to a product which has been tampered 
with or altered in any way or which has been misused or damaged by accident or negligence or 
which has the serial number removed, altered or effaced, nor shall this warranty extend to a product 
installed or operated in a manner not in accordance with the applicable Reichert Instruction Manual, 
nor to a product which has been serviced or repaired other than by a Reichert factory branch, 
technical service center, or authorized instrument distributor. 
Lamps, bulbs, charts, cards and other expendable items are not covered by this warranty. 
All claims under this warranty must be in writing directed to the local office or instrument distributor 
making the original sale and must be accompanied by a copy of the purchaser's invoice. 
This warranty is in lieu of all other warranties implied or expressed. All implied warranties of 
merchantability or fitness for a particular purpose are hereby disclaimed. No representative or other 
person is authorized or allowed to make any other obligation for Reichert. 
Reichert shall not be liable for any special, incidental or consequential damages from any negligence, 
breach of warranty, strict liability or any other theory arising out of, resulting from or relating to the 
design, manufacture, sale, use or handling of the product. 
PATENT WARRANTY 
If notified promptly in writing of any action brought against the Purchaser based on a claim that the 
instrument infringes a U.S. Patent, Reichert will defend such action at its expense and will pay the 
costs and damages awarded in any such action, provided that Reichert shall have had sole control 
of the defense of any such action with information and assistance (at Reichert's expense) for such 
defense, and of all negotiation for the settlement and compromise thereof. 
CLAIMS FOR SHORTAGES 
We use extreme care in selection, checking, rechecking and packing to eliminate the possibility of 
error. If any shipping discrepancies are discovered, claims should be filed within 30 days with the 
office making the shipment. 
CLAIMS FOR DAMAGE IN TRANSIT 
OUR SHIPPING RESPONSIBILITY CEASES WITH THE SAFE DELIVERY IN GOOD CONDITION 
TO THE TRANSPORTATION COMPANY. CLAIMS FOR LOSS OR DAMAGE IN TRANSIT 
SHOULD BE MADE PROMPTLY AND DIRECTLY TO THE TRANSPORTATION COMPANY. 
If, upon delivery, the outside of the packing case shows evidence of rough handling or damage, 
the transportation company's agent should be requested to make a ''Received in Bad Order" notation 
on the delivery receipt. If there is not exterior evidence of rough handling upon delivery but concealed 
damage is noted upon unpacking the shipment within 48 hours of delivery the transportation 
company should be requested to make out a "Bad Order" report. This procedure is necessary in 
order for the dealer to maintain the right of recovery from the carrier. J-
PRODUCT CHANGES 
Reichert reserves the right to make changes in design or to make additions to or improvements in 
its products without obligation to add such to products previously manufactured. 
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MOUNTING INSTRUCTIONS 
Mounting on Instrument Stand 
1. Carefully lay Tonometer on its side. 
2. Assemble No. 12418 adapter (optional acces-
sory to the Tonometer base plate with three 
No. Xll82 screws supplied (Figure 1). 
TONOMETi>A ~BASEPLATE 
Figure 1. 
3. Mount instrument to stand by inserting the 
adapter post into the mounting hole on the arm 
of the instrument stand. 
4. Plug power cord of the arm into the receptacle 
at the base of the instrument. 
NOTE: On any instrument stand without a 3-wire 
cable use No. 12417 3-wire Power Cord 
from the instrument direct to a 3-wire 
GROUNDED outlet. 
Mounting Tonometer on No. 11730 Custom 
Tonometer Table 
1. Position Tonometer in central area of the table 
with the operator's side of the instrument on 
the single leg side of the table (Figure 2). 
2. Connect built in 3-wire cable to the instrument 
receptacle through the access hole in the table 
top. 
3. Feed No. 11730-1 screws (2) from the bottom 
and screw them into the base plate of the 
instrument. 
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DUST PROTECTION 
When the Tonometer is not in operation, the use 
of the supplied dust cover and objective cap is 
recommended. 
Design considerations and recommended dust pro· 
tection measures virtually eliminate any possibility 
of a foreign particle being propelled by the air 
puff. However, since the NCT pneumatic system 
develops its air pulse from the ambient atmosphere 
and no filtering of the air is exercised, the 
possible effect on the eye of particles discharged 
inadvertently from the NCT pneumatic orifice 
was investigated. Different sizes of various mater-
ials were loaded in the orifice and discharged 
individually against rabbit cornea. After discharge, 
the cornea was examined with a slit lamp and 
fluorescein dye. Superficial lesions were produced 
only after 3 discharges of glass slivers. A single 
projection of a steel lathe turning produced a 
superficial epithelial disruption; however, single 
discharges of glass or wood slivers were seen to 
bounce off the cornea, producing no detectable 
disturbances. As an added precaution, it is recom· 
mended that the instrument be discharged at least 
once with the selector switch in "D" (demonstrate) 
mode before each patient is positioned in the head 
and chin rests. Demonstration of the air puff on 
the patient's finger would fulfill this requirement. 
BASIC OPERATING FEATURES 
Controls and Switches (Figure 3) 
Joy-Stick provides maneuverability of the Tonom-
eter in the horizontal plane, i.e., for focusing (fore 
and aft) and for lateral alignment (sideways). 
The fine positioning of the instrument is also 
possible by tilting to a prime meridian and then 
twisting the joy-stick. 
Elevation Control Knob provides vertical adjust-
ment of the instrument for alignment. 
Safety Lock Knob prevents the accidental moving 
of the instrument into contact with the patient's 
eye. Raise knob to disengage adjustable forward 
stop. After knob has been released, it will lock 
automatically within 1/10 inch additional forward 
motion of the instrument head. 
TONOMETEfl 
B.A.Sf PLATE 
tio. 1' 17:.10 
SCREW 1 ~----------~~ 
INSlRUMENT 
s.T.ANO 
figure 2. 
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CHIN REST 
ELEVATION ---.-D 
RING 
SAFETY LOCK .~--­
KNOB 
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Figure 3 
HEAD REST SWITCH AND 
OVERRIDE KNOB 
JOY STICK 
POWER 
ON/OFF, 
MODE 
SELECTION 
SWITCHES 
- ELEVATION CONTROL KNOB 
Chin Rest Elevation Ring provides easy adjustment 
of the subject's head in respect to the Head Rest 
Buttons. 
Rx Knob positions +14, +4, -3 and -10 diopter 
refractive corrections for the subject to enhance 
fixation. Indicator button on knob toward oper-
ator provides no correction. Black dot toward 
operator signifies positive corr~ctions, red dot -
negative corrections (two each). 
Head Rest Switch is intended to indicate to the 
operator whether or not the patient's head is prop-
erly positioned in the head rest. After the instru-
ment is turned on, the internal fixation and align-
ment target lamp radiates at a low intensity. When 
the patient's forehead is pressed against the head 
rest, a microswitch located in one of the forehead 
rest buttons will cause the internal fixation and 
alignment target lamp to radiate at high inten-
sity. Simultaneously, the head rest indicator lamp 
comes on when the patient's forehead is properly 
positioned against the head rest. 
Head Rest Override Knob allows, in the case 
of an uncooperative patient, or very small child, 
the operator to lock the microswitch into the 
higher intensity position by pulling, then turning 
the knob one-half turn. Another half-turn (de-
tent hold down) restores the automatic high-low 
function. 
Use of the automatic high-low function mode is 
recommended because only under this condition 
can the Safety lock feature be employed to full 
advantage. Additionally, when the instrument 
routinely runs for the entire day, the life of the 
lamps is significantly extended. 
Power ON/OFF and Function Switches 
1. ON/OFF Switch up (not illuminated) all 
power turned off. 
2. ON/OFF Switch depressed (illuminated) power 
on, ready to operate. Allow 30 seconds mini-
mum warm-up time. 
OVERRIDE 
© DEMONSTRATE 
ON ON/OFF SWITCH 
3. Depress Demonstrate Switch (illuminated) for 
Demonstration function, check calibration, 
and insure that orifice is clear of foreign 
objects. 
4. Override Alignment verification; instrument 
will discharge when trigger is depressed regard-
less of focus or location of red dot. 
NOTE: The Demo and Override switches are 
mechanically interlocked; both cannot be 
depressed at same time. 
Indicator Lights 
The Display indicates Intra-Ocular Pressure in 
mmHg after the measurement is complete. The 
same display is used to indicate the calibration 
check number. 
If any of the electronic signals are not present, 
or do not meet the preset acceptance levels the 
display will blink indicating lack of confidence; 
try again. 
CALIBRATION CHECK 
The utilization of the logic circuits in the instru-
ment, which are necessary to measure and record 
lOP, enables the operator to check the calibration 
of the pneumatic-electronic network in the follow-
ing procedure: 
1. Tum instrument "ON" by depressing "ON" 
switch. Disregard display numbers. 
2. Remove objective cap and wait 30 seconds 
for "warm-up". 
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3. Depress Demonstrate Switch. 
4. Depress Trigger Switch - display should read 
50± 1. 
PROCEDURE FOR lOP MEASUREMENT 
CAUTIONS: See Cautions on Page 10 before 
proceeding. 
NOTE: It is very important that the patient does 
not close or "squint" the eye not being 
tested, since a forced partial or full lid 
closure of the untested eye, or "quivering" 
lids of an anxious patient can easily raise 
the lOP of the tested eye 5mmHg or more. 
This increase is produced by the bilateral 
increase in musculature tonicity associated 
with the conditions described. Asking the 
patient to lightly lift his own lid is usually 
effective in eliminating the undesirable 
lid-induced effect. 
Assuming that the dust cover and the objective cap 
have been removed and the instrument table or 
arm has been set to a convenient height for the 
operator, the following procedure is recommended 
to obtain a reliable lOP measurement of an eye: 
1. Depress "ON" and Demonstrate Switches to 
"ON" positions. 
2. Adjust eyepiece until ring reticle is in good 
focus. 
3. Ask patient to place his index finger about one-
half inch in front of the objective orifice. 
Explain that a puff of air is used to measure 
the pressure in his eye and that you are going 
to demonstrate the effect on his finger. 
4. Trigger instrument (after 30 seconds warm-up) 
to demonstrate air-pulse intensity on patient's 
finger. In the process of demonstration, the 
calibration of the instrument is also checked, 
since the Demonstrate Switch serves a double 
function; reading should be 50 ± 1 as above. 
5. Release Demonstrate Switch by depressing. 
6. During next three steps, operator should ob-
serve patient and instrument from side. 
7. To adjust chin rest height, turn knurled chin 
8 
rest elevation ring until canthus of patient's 
left eye is aligned vertically with black canthus 
mark on left upright support. The forehead 
rest switch must be activated by patient's 
forehead pressure. Instruct .subject about this 
requirement. If patient is unable to maintain 
pressure against head rest, use Override Knob 
to provide high illumination. Remove override 
at completion of measurement. 
8. Raise Safety lock knob, adjust the instrument 
objective to pupil level and the orifice no closer 
than 1/4 inch from the cornea. Release Knob. 
A bright light spot reflected from the sclera is 
an excellent aid in adjusting to proper elevation. 
9. Center objective laterally until the light dis-
appears into the pupil and the red dot target 
becomes visible to the subject through the 
orifice; adjust Rx Knob, if necessary. If sub-
ject has poor or no vision in tested eye, use the 
external lamp in front of the other eye. An eye 
whose corrected vision is inadequate to see the 
fixation target presents a problem in alignment. 
When a measurement is made on a misdirected 
eye, the air-pulse is delivered obliquely, and 
part of the force is ineffectively vectored 
tangential to the cornea, thereby requiring 
greater force (or time) to achieve applanation. 
Therefore, . misalignment causes erroneously 
higher NCT readings. For the unilaterally 
blind patient, an external fixation light may be 
presented to the sighted eye, in order to assist 
in alignment of the blind eye. Multiple meas-
urements should be made with the blind eye 
in slightly different positions, and since errors 
are always on the high side, the lowest reading 
is the best determination. 
Focus and Align Instrument 
The illuminated red dot target of the instrument, 
as reflected from the corneal surface, should 
appear in good focus in the eyepiece focal plane 
and centered within the reticle ring when the 
Tonometer is properly focused and aligned. 
After instructing the patient' to open his eye wide 
(look surprised), several possible clues will direct 
the operator toward focus and alignment as viewed 
through the eyepiece. While maneuvering the in-
strument sideways on proper elevation and also 
changing focus with gentle motion in and out, the 
following clues may be observed: 
1. Eye, eyelid or lashes magnified in focus- too 
far out, move· in toward patient. 
2. Dim background, red dot visible in circle but 
does not respond to alignment controls - too 
far out, move in. 
3. Dark ring in white background responding to 
alignment controls- on axis. 4mm away from 
end point, move in slowly. 
4. No image, Tonometer up against stop - too 
close, withdraw instrument. 
5. When the moving red dot appears acceptable 
and within the reticle ring, depress the trigger. 
The instrument will respond and a reading in 
mmHg will be displayed. Repeat measurement 
two more times to verify reading accuracy. See 
Comments. 
NOTE: Allow 8-10 seconds between measure-
ments. Readings taken in too rapid 
succession will be automatically inhibited 
to prevent marginal test results. 
If the Display blinks, it is recommended that the 
measurement be repeated, however, blinking does 
not necessarily indicate an inaccurate reading, it 
only warns the operator that the signal levels of 
that particular test were at marginal amplitude. 
If the display goes to "99", repeat test. "99" 
indicates no signal obtained from the eye, the 
instrument stopped at the top of its counting range. 
If the instrument does not respond to the Trigger 
command, realign, refocus and try again. (See 
Maintenance notes.) 
If the instrument fails to respond, there are several 
possible reasons to consider: 
1. The red dot was not inside aiming circle. 
Repeat. 
2. The objective annular lens may be dirty. See 
Maintenance notes for cleaning. 
3. The cornea was highly astigmatic, irregular or 
edematous. In such cases measurement should 
be attempted in the Override mode. 
Depressing Override switch disables automatic 
alignment monitoring system permitting instru-
ment triggering regardless of alignment. It is worth 
noting that misaligned measurement may result in 
erroneous higher readings. 
For the majority of patients, the instrument will 
work in the normal ON position. It will ·auto-
matically clear and reset itself before each measure-
ment. If either the head rest override or the 
alignment verification override switch have been 
activated, each should be deactivated prior to 
measurement of next patient. 
COMMENTS 
While experience teaches that elevated intraocular 
pressure is usually associated with glaucoma, 
"normal" pressure does not absolutely preclude 
the presence of glaucoma. In general, a definitive 
diagnosis of glaucoma is made when disc changes 
and/or field loss are also in evidence. 
When, on a given eye, a series of several successive 
NCT measures of lOP are taken, not infrequently 
one or more readings may be acquired which 
appear to be irrelevant or erroneously high. The 
following. three exemplary sequences illustrate that 
observation: 
1) 16, 24, 14, 17 
2) 18, 20, 26, 19 
3) 13, 12, 18, 13. 
Although in each measurement instance listed 
above, the lOP extant at that instant was accurately 
determined, grand averages ·computed for each 
of the three eyes would yield erroneously high 
lOP values. The following comments offer a 
rationale and procedure for processing t)le N CT 
measurement data. 
An NCT measure is made in a few milliseconds and, 
because it occurs at random relative to the ocular 
pulse, one must anticipate a measurement range of 
2, 3, or even 4mmHg due to the pulse amplitude. 
That would account for the modest variability 
(2-3mmHg) seen in each of the three sequences. 
What, then, is the large departure (underlined) 
present in each sequence? 
NCT-IOP measurement is routinely made without 
retraction of the lid or instruction to the patient 
regarding blinking. It is worth noting that the 
measurement requires a smaller palpebral fissure 
than any other tonometric instrumentation. Not 
infrequently, a measurement is started after a 
normal blink has been initiated. Studiesl show 
that during a blink, the globe may be retracted into 
the orbit at least 2.5mm. Such a displacement 
1 Forbes, Max, et al, A Noncontact Applanation Tonometer. 
Arch. of Ophthal., pp. 134-140, Vol. 91, Feb. 1974. 
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implies imposition of significant forces on the 
globe by the lids and/or extraocular muscles. 
Miller2 reported that the lid, in a normal blink, 
develops a pressure of approximately 10mmHg. 
It follows, therefore, that in addition to the 
variability associated with the ocular pulse, lOP, 
as measured by the NCT, is subject to the in-
stantaneous and transient influence of the globe's 
environmental musculature. 
Returning to the three sequences of measures 
cited above, and considering each in the light of 
the foregoing comments, the underlined disparate 
measures should be deleted before an average lOP 
is determined for each of the three eyes. 
CAUTIONS 
1. The Safety Lock mechanism is intended to 
prevent inadvertant contact between the NCT 
and the patient's eye. Its use, as described, in 
column 2 of pages 4 and 8, is recommended 
for all lOP measurements. Note that when 
setting the recommended lj.t inch safe distance 
spacing, the patient's forehead must be firmly 
up against the two forehead button rests. 
As described on page 4, under "BASIC OPER-
ATING FEATURES", focus and lateral alignment 
can be achieved by tilting and/or twisting the joy 
stick. Large distance adjustments can be made by 
holding the joy stick immobilized, and pushing or 
sliding the instrument laterally, or fore and aft. 
UNDER NO CIRCUMSTANCE, SHOULD THE 
OPERATOR EVER LIFI' OR PULL THE JOY 
STICK UPWARD. Even at the forward limit of 
travel, as restricted by the Safety Lock, such an 
action (lifting) will cause the instrument head to tip 
forward slightly, and may affect contact with the 
patient's eye. 
Inadvertant contact with the patient's cornea 
requires professional attention appropriate for 
circumstances wherein the integrity of the corneal 
epithelium has been compromised. 
2. Use of the NCT is contraindicated in instances 
of: 
A. Edematous/ulcerated cornea 
B. Following keratoplasty 
C. Following penetrating trauma 
2Miller, David, Pressure of the Lid on the Eye, Arch. of 
Ophthal., pp. 328-330, Vol. 78, Sept. 1967. 
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Air bubbles have been observed sub-epithelially 
(contraindication A) and in the anterior chamber 
(contraindication B). It is worth noting that in 
each of the few instances reported, they cleared 
without complication. 
MAINTENANCE 
The NCT is sturdily constructed and will normally 
require little care to keep it operationally perfect. 
Protection against dust is important and it is highly 
recommended that the supplied dust and objective 
covers be utilized. 
Your nearest Reichert authorized distributor or 
Reichert Technical Services should be consulted for 
advice and assistance any time, when in your opinion, 
the calibration or pattern of performance of your Non-
Contact Tonometer is in question. 
Bulb Replacement 
CAUTION: Disconnect instrument from its source 
of electrical power. 
Target Illuminator Bulb 
1. Remove instrur;nent top by unscrewing 2 screws 
with a 3/32 Hex wrench. 
2. Free bulb holder by loosening set screw with 
a 1/16 Hex wrench. 
3. Pull out bulb holder. 
4. Remove bulb by unscrewing knurled retainer 
ring. 
5. Replace bulb with No. 12419 bulb and wipe 
bulb clean of finger prints. 
6. Reconnect power and turn instrument "ON". 
7. To adjust for maximum and even target illumi-
nation, view red dot target through the objective 
orifice (from patient's position) and adjust 
bulb holder on axis with power ON. Tighten 
set screw. 
8. Replace and secure instrument cover. 
Chin Rest 
The chin rest is easily removable by twisting 90°, 
then pulling up. It .is made of a durable material 
that can be sterilized (Max. 250°F) or washed in 
soap and water or alcohol. 
Head Rest Cushions 
Wipe clean with alcohol or acetone. 
Eyepiece and Objective 
The exposed surfaces of these optical elements 
should be kept "free of dust, finger prints and 
smudges. Occasionally dust lens surfaces with a 
camel's hair brush. 
The alignment target, as viewed by the operator, 
may become blurred by accumulation of grease 
from eyelashes on the annular aperture of the 
objective. Clean the annulus with a dry cotton 
tipped stick, approximately once each week. 
After prolonged service or in a dusty or humid 
environment, the inside surface of the objective 
should be cleaned. Remove objective by unscrew-
ing counterclockwise, dust surface with brush, or, 
if necessary, wipe clean with acetone dampened 
tissue paper. Reassemble finger tight. 
Electronic Circuitry 
The NCT electronic circuits have been developed, 
tested and adjusted to a high degree of reliability 
and precision for service free operation. However, 
if repair is necessary, the modular design lends 
itself to easy replacement of plug-in printed circuit 
boards. 
.. .._, '"'"'''u'4u 11\1~ I KUCriONS 
~FOR THE REICHERT NON-CO NT ACT TONOMET~ 
Ji'i.gu:re 1 
Tape 
Figure l 
. Raise adjustable safety stop on left side of base and move 
table assembly completely to the rear position. Release 
stop. (Figure 1). 
Cover base with plastic bag and insert foam blocks, 11660-
303 on each side of table assembly. Hold foam blocks in 
place by taping completely around base of instrument. 
Lower head elevation to the lowest position and then 
raise 1/2 turn of the elevation control knob. (Yi~Ire 2) • . 
Add tape between joystick and control knob to keep head 
forward. Tape completely around instrument (Figure 3). 
Make sure tape is pulled tight in all three places. Cover 
back upright assembly and head assembly with plastic bags, 
On head assembly insert bag of desiccant inside of plastic 
bag next to the head and tape plastic bag tightly at qottom 
(Figure 3). • 
, 
Open foam pack, 12407-301 and place instrument on center of 
bottom foam pad. Bring left side of pack up and around 
instrument. Repeat with right side (Figure 4). 
Pick up foam pack and place in carton. 12407-300 (Figure 5) 
11660-303 
Reichert-Jung Inc. 
Buffalo, NY 14215 
Made in U.S.A. 
F~5 
APPENDIXC 
PHOTOGRAPHY MANUAL 

Thank you for purchasing the TOPCON Non-Mydriatic Retinal Camera TRC-45N. 
To get best use from the instrument, please carefully read these instructions and place · 
them in a convenient location for future reference. 
PRECAUTIONS -------__, 
1.1nstall the camera in a dimly lite room. 
2. Never use the camera in a dusty or humid environment. 
3. Be sure the instrument is properly grounded. 
4. Use ·proper procedures for cleaning the objective lens. 
The objective lens can be easily damaged. Never rub the lens with a hard object 
or aggressive motion, as a scratch on the lens surface will result in artifacts on 
photographs. 
5. In operating this retinal camera, care is required regarding the use of Polaroid film: 
*It is recommended to use the Orifessuibak Oikariud Film, Type 779. 
*Avoid using the instrument at low temperatures (lower than 20'C) as the Film 
ASA rating is based on 24'C ambient temperature. 
*Avoid storing the film in high (above 24"C) temperatures. 
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1. ASSEMBLING 
1-1 Component---------------------------------------------------
®~ 
; ~ 
/ 
....-....1-.. _--
~~;"1~~~~,.~,:~·~ry ...... ~· 
i\t l~'ll -: ~ '-· .. : ;, lr 
J 
Name of component 
®Main body 
@ Power Source 
©Rail Cover 
@ Rail Cover retaining screw (Fitted in©) 
ctl Spare parts case 
® Observation lamp 
® Focus index lamp 
® Chin holder paper 
CD Dust cover 
Q) Instruction manual Assembly instructions) 
® Polatoid attachment PA-8AN2 
1 
. j 
Q)-
Q'ty 
1 
1 
2 
4 
1 
1 
1 
1 set 
1 
1 each 
1 
®-
Component Case 
TRC-45N 
FD-24 
• 
H 
N 
n 
H 
" 
II 
II 
PA-8AN2 
I 
I 
1-2 Assembly Procedures----------------------
(1) Remove power source <.Jl • from its case and 
Locate it on an instrument table. Confirm that 
the selector switch is set to the correct input 
voltage (AC 100V, 120V, 220V, or 240V). 
.,.. 
shown in the window) 
. J. l 
(2) Remove main body •A' from the case, Avoid 
allowing the cross-slide to slide on the table 
until the apparatus is positively set, since the 
spring is projecting the reverse side of the 
cross-slide and risks being damaged. 
. . ~ . 
(3) Put main body (A. on power source •a, so that 
the cross-slide roller meets the rail on the 
power source. 
• if · ' '·· I---· 
Rail 
2 
(4) Check that the roller is set accurately on the 
rail (without misalignment) then fix rail cover 
ClJ with retaining screw 4. At this point it is 
beneficial in fixing the rail if the end of the 
power source extends slightly· over the table 
edge. 
-
·'· 
(5) With the cross-slide pulled back to its fullest 
extent and fully towards the right, fix the cross-
slide by locking the base locking knob. 
(6) Pull the connector (socket) 100mm out of the 
slit on the upper part of the power source. 
The connector is wrapped in a polyethylene 
bag and attached to the plastic plate in the 
power source with adhesive tape. 
Peel off the tape and polyethylene bag before 
application . 
{7) Connect the connector socket to connector 
plug on the main body. First tighten the two 
screws on the plug side finger tight then 
secure with a .screwdriver. 
(8) Fix the connector cover and connector using 
the magic tape. Sesure the cord. 
1 
! 
~. 
(9) Push the cord into the instrumone being careful 
not to cause the cord to bend. Then fix the 
connector cover with the supplied screw. 
(10)Attach Polaroid attachment ·I<! on the main 
body '.V. 
1-3 Postassembly Check---------------------
(1) Check input voltage: 
Check that input voltage is within the range 
of +1- .100/o of 100V, 120V, 220V or 240V. If 
the input voltage exceeds the range, connect 
via a constant-voltage regulated power supply 
(commercially available). 
3 
(2) Check on power outlet: 
Since this device uses a three-core cable and 
plug, check the power outlet for plug corres-
pondence. If in doubt about correspondence, 
consult with an electrician. 
WARNING: Always ensure the device is properly 
grounded. 
2. NOMENCLATURE 
CD Focusing Knob 
® Shutter Release Button: 
Used to activate the Xenon Flash lamp and to release the shutter. 
® Omni-Directional Joystick: 
Horizontal positioning: 
For coarse movements, move the base of the instrument while holding the 
joystick erect. 
For precise positioning, move the joystick in the desired direction. 
Vertical movement: 
Turn the joystick clockwise to raise the instrument slide rises. 
Turning the joystick counterclockwise, lowers the instrument. 
@ Forehead Rest 
® Head Support Band 
@Chinrest 
(j) Chinrest Adjustment Control 
Turn the knob clockwise to raise the chinrest while turning the knob counterclock--
wise lowers the chinrest. " 
@External Fixation Target: . 
The target is used to guide the patient's line of sight for peripheral photography. 
® Diopter Compensation Slider: 
This slider is used to change compensation settings for extremely myopic or hype-
ropic patients. The focusing indicators will automatically go off when the slider is 
in any position other the "0". Focusing is accomplished by obtaining the sharpest 
retinal image on the monitor. 
0: Without compensating lens 
+:To be used for high hyperopic patients 
-: To be used for high myopic patients 
4 
(2) Head support 
band 
CID Chinrest~-...: 
.. 
@ External fixation target 
--~Rc-4SN::::::: ~ .:·:..:.. ::: == 
--
--
--
--
5 
----CD Focusing knob 
•' 
Omni-directional joystick 
.----
(]) Chinrest adjustment control 
® Flash Intensity Knob: 
Two-positions, i.e. High and Low. 
·Selection depends on the patient's ocular condition. Low provides a flash bright-· 
ne~s of approximately 2/3 of that of the high setting. 
(j]) Brightness Control Knob 
@Horizontal Hold Knob: 
This knob is used to control the horizontal flow of the monitor image. 
@ Contrast Control Knob 
@Vertical Hold Knob: 
This knob is used to control the vertical flow of the monitor image. 
@Video Monitor 
@Base Locking Knob: 
Turn the knob clockwise to lock the cross slide mechanism. 
Turn it counterclockwise to loosen cross slide motion. 
@ Power Switch 
@Power Lamp 
(j]) Charge Lamp 
® Illumination Intensity Control 
This controls the brightness for the obseNation of the retina. 
® Internal Fixation Target Selection Switch: 
Press the switch, and the internal fix<;ltion target blinks. 
Press the switch again, and the external target is activated. 
6 
@ Flash intensity knob 
Nl 
~-_ ... ,. .. ~:--..~--11~@ Brightness control 
([~ Charge lamp-----.. 
' 
·-- ' . 
@ Power switch 
@' Illumination 
@ Internal fixation target selection switch 
7 
knob 
":f--12miJI--(@ Horizontal hold 
i knob 
------111-© Contrast control 
knob 
-----@ Vertical hold knob 
Video monitor 
Base locking knob 
Polaroid Attachment PA-8AN2 
® Occuluder Knob: 
To protect the film from undesired exposure, turn the knob to the "CLOSE" 
position after photographing. 
@Film Pack Eject Slot 
® Film Pack Eject Lever: 
Move the lever in the arrow direction to open the film pack eject slot 23.) · 
® Film Development Button: 
This button is used to remove the black film backing paper when a r:tew film 
pack is inserted into the attachment. 
® Film Frame Counter: 
The counter indicates the number of exposures remaining. 
A film pack normally contains 10 frames. 
®Positioning Groove 
I .._ 
' 
@ Occluder knob \ . 
·-J 
@Film pack eject lever 
r---@ Positioning groove 
~· ~ 1' <' e· ', 
@ Film development button 
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3. OPERATION INSTRUCTIONS 
(Color photography using using the Polaroid Camera) 
3-1 Preparation--------------------------
A. Installing the Polaroid Camera attachment on the main body. 
(1) Turn clockwise the camera attaching lever on the main body until it stops. 
Camera attaching lever ' ~~Ill!- ~. ~ -
Positionin. '". ' .. 
t· 
.... -- -.. ---- ··- -·---·---------
(2) With the main body positioning pin set in the positionig groove @ of Polaroid 
Attachment, install the Polaroid attachment on the main body. 
(3) Turn counterclockwise the camera attaching lever to lock the attachment on 
the body. 
(4) Connect the Polaroid cord to the receptacle on the main body. 
B. Turn the power switch @ ON. 
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C. Load a film pack into the Polaroid attachment 
(1) Move film pack eject lever @ in the arrow direction so that film pack eject 
slot @ opens. 
(2) With the film pack backing paper facing the left, push the pack completely 
into the soft. Unless the film pack is properly set in position, film pack eject 
slot @ cannot be closed. Use care in installing the film pack correctly. 
' I , . 
·~· 
(3) Close film pack eject slot @. 
(4) Press film development button @ once and remove the black backing peper. 
D. Place the chinrest paper on the chinrest ®. 
E. Have the patient enter the darkened room and wait for a short time to insure 
that the pupil is well dilated. 
* Check to see that the patient's pupil is well dilated. 
For details, refer to page 14. 3-2 "Photographing Procedure". If the patient's 
pupil is not well dilated, have him wait a while longer. Reassure that no refl-
ected light from the monitor TV or from an external light source is seen by the 
patient as this may interfere with the pupil dilation. 
* The patient must remove his glasses or contact lens. 
If the patient is wearing glasses or contact lenses, they always should be 
removed. 
F. Patient's position; · 
Fixation procedure 
(1) Adjust the height of chinrest ® by turning the chinrest adjustment control Q). 
(2) Let the patient firmly rest his chin on the chinrest ® and support his forehead 
against the forehead rest @. If the patient has difficulty keeping his head 
still, hold the head using the head support band ®. 
10 
I 
~-- . ............ 
u• --The outer can thus should 
be in line with the locating 
mark on the chinrest support 
rod. 
G. Set the observation illumination control knob ® to position 4. 
* Adequate brightness: 
Poor illumination makes alignment difficult. 
Excessive brightness makes it difficult to observe the focusing indicator marks 
on the monitor. 
The monitor TV image visibility is adjusted by the brightness control knob @ 
and by the contrast control knob @. Adjust the brightness to the desired level. 
H. Press the internal fixation target selection switch @ so that the internal taret 
blinks. (the switch will be illuminated.) 
* To use the external target, turn off the internal fixation target by pressing the 
internal fixation target selection switch @ once again. (the switch will not be 
illuminated) 
I. Open Polaroid Attachment occluder knob @. 
* When the occluder knob is in the closed position, the shutter cannot be acti-
vated. 
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3-2 Photographing Procedures-------------------
A. With the anterior portion of the eye image on the monitor screen, align tt\e pupir 
with the center of the scale. 
* Procedures for observation of the anterior portion of eye: 
(1) Keep the joystick a> erect and pull the cross-slide fully toward you. 
(2) Turn the focusing knob CD counterclockwise (in the direction in which anterior 
portion of eye is focused.) 
l .. -.. ·· ·. -
... L 
.... : .... -
(3) Move the cross-slide base so that the pupil is aligned with the center of the 
scale. 
0-> 
Approximate 
adjustment 
(right & left) 
QJ 
Vertical 
adjustment 
0 
Do not tilt the joystick 
(Otherwise, the following 
procedures will be 
difficult to follow.) 
* Scale indicates whether the pupil is sufficiently dilated for photography: 
CD 
CD 
Dilation acceptable 
Critical pupil diameter, Careful 
positioning is required but photography 
is possible. 
Pupil diameter is too small for adequate 
photography. 
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B. Illuminating the patient's pupil while positioning the main body. 
* For good lighting: 
Keep the joystick Q) erect and push the cross-slide base forward so that the 
pupil is positioned coaxially with the scale. 
C. Patient fixation 
* The patient can identify the target when the main body is set in the approxi-
mate position for fundus observation. Consequently, when the cross slide is 
pulled fully toward you, tell the patient to "look into this lens" while pointing 
to the objective lens cylinder. Then, push the main body toward the patient 
until the desired position is obtained. You can clearly instruct patient by saying, 
"You will find a small, red point that is blinking. Keep looking at it." 
Patient's View I Photograph 
Right eye photograph Photograph of right eye 
. ,fr~.'tt••· , . 
...... ~. !<f."';..> .--. • 
• . , . .. .. ·. ' .' t ·~·~ 
-:<\ ·•·. . . 
1 • • . I .. ~ 
Left eye photograph Photograph of lett eye 
* To photographing another area of the fundus: 
Turn the internal fixation target switch @ off, and position the external fixation 
target. 
When using the external fixation target, if the macula is brought too close to 
the edge of the monitor, the focusing indicator marks may become too vague 
to provide much assistance. In those instances, focus the retinal image on the 
monitor. 
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D. Position the two light spots on the monitor TV screen and turn the focusing knob 
so that right and left focusing indicator images coincide. 
* Positioning the light spots 
0 
Ensure the two circular 
spotlights by pressing 
the base. 
Horizontal Positioning 
Move the joystick in and out, 
right and left to balance the 
light spots on the monitor. 
* Focusing 
Focusing knob 
14 
Vertical Positioning 
Turn the omnidirectional 
joystick to center 
the light spots. 
'I 
J 
\ 
1 
E. Turn the focusing knob to coincide the rectangular focusing indicator images. 
Activate the shutter release button only after centering the clear, white light 
spots and coinciding the rectangular focusing images. 
* Do not allow either the eyelashes or eyelids to interfere with the lighting. 
Instruct the patient 
to open their eye 
widely . 
.... 
Blurred image is due to interference 
from an eyelash or eyelid. 
* As a reminder, the shutter will not release if the Polaroid Attachment occulder 
knob 22) is closed. 
F. Film is automatically fed. 
Film development is completed within a 3 to 5 minutes period. 
* When the frame counter @ shows Zero, a buzzer sounds to warn of the film's 
depletion. At this time, if the shutter release button CV is pressed, it will not 
activate. 
* To replace the film pack, move the film pack eject lever @ in the arrow direc-
tion to open the film pack eject slot ©i and the used film · pack will eject. 
Replace it with a new film pack. 
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4. MAINTENANCE AND INSPECTION 
4-1 Replacement of the Lamps--------------------
• Precautions 
(1) Before replacing the lamp, always turn the power switch @ off and unplug the cable from the 
power outlet. 
(2) The lamp is still hot just after turning the instrument off so be careful not to burn yqurself before 
it cools down. 
(3) Fingerprints left on the lamp may cause later trouble so it is suggested that the lamp ever be tou-
ched with bare fingers. 
• Replacing the observation illumination 
lamp 
(1) Remove the four screws by using a coin to 
open the upper lid. 
"'/ 
' 
(2) Using a coin and remove the bulb, loosen 
the bulb holder screw. 
(3) Place a new bulb in the recess and lock it 
into place by tightening the bulb holder 
screw. 
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• Replacing the focusing indicator bulb 
(1) Open the upper lid. Turn the focusing knob 
CD and bring the moving focusing compone-
nts completely toward the objective lens. 
!f 
I . 
Focusing components part 
l f j 
I ' ~:-
l', 
• I 
. . ,, 
~- · 
(3) Lift off the bulb holder spring and remove 
the bulb. 
(4) Replace the new bulb insuring that the bulb 
flange groove fits in the guide. Secure the 
bulb with the holder spring. 
i 
.( 
• Replaceing the Xenon lamp 
(1) First turn with power switch @ off, unplug 
the power cable from the power outlet. 
Then wait ·tor approximate five minutes and 
the open the upper lid. 
{2) Using a coin and remove the Xenon lamp, 
loosen the bulb holder screw . 
. Loosen the sc.rew 
(3) Fit the new Xenon lamp in the recess and 
lock it into position by tightening the bulb 
holder screw. 
4-2 Cleaning the Objective Lens-----------------
• Cleaning the objective lens 
Keep the objective lens free from dust, dirt, fingerprints, grease, etc. If anything alights on the objec-
tive lens, remove it with a blower brush. Remove fingerprints or grease with a ethylalcohol mixture. 
Moisten a clean soft gauze with the mixture and lightly wipe the objective lens with this gauze with 
increasing larger circular movements from the center to the edge. Repetitive cleanings may be neces-
sary. Use care, as the presence of hard particles may damage the lens surface during the wiping 
procedure. 
• Removing the infrared filter 
If the infrared filter is removed from the light 
path during the cleaning procedure, objects on 
the objective lens surface can be easily seen. 
Remove the infrared filter as follows: 
(1) Open the upper lid and loosen the infrared 
filter retaining screw. 
Loosen the 
screw by 
I 
a turn or .,>· 
two. 
/ 
I 
~l 
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(2) Holding the infrared filter, pull it upward 
and toward you until it is free. 
(3) Turn the power switch <01 ON,and clean the 
objective lens. 
{4) When replacing the infrared filter frame in 
the guide spring, first turn the power switch 
@off. 
Use the reverse sequence to properly re-
install the filter. 
•' 
The flash intensity knob is changed from 2 step-change-
over type to 3 step-type. 
* Page 6 
@ Flash Intensity Knob 
' . ' .. 
Three-positions, i.e. High, Medium and Low. 
1:. '• 
Selection depends on the patient's ocular condition. Medium 
provides a flash brightness of approximately 2/3 of that of 
the high. setting. Low provides approximately 1/2 of the 
brightness of the high setting. 
* Page 29 
Light source: Observation lamp 6V 33W (Continuously variable) 
Photographing Xenon lamp DC 280V JOOW Sec. 
(Three-step control by N.D. filter) 
. ,. .... 
..... 
.. 
4-5 Cleaning the Polaroid Attachment 
If dust or dirt adheres to the surface of the internal lens, it may 
sometimes appear as . dark patches on the fUm. In such a case,,clean 
the lens as follows. 
(1) Close the occluder lcnob @ • then remove the polaroid attachment 
from the equipment and raise the mirror from the mount side using 
a thin cotton stick. Be careful not to scratch the mirror. 
(2) While the mirror is raised, blow away dust or dirt on the inter-
nal lens using a blower. 
(3) If' dust or dirt cannot be blown off the lens, make a solution 
consisting of a ethylalcohol mixture, then wrap a thin cotton 
stick with clean gauze (soft gauze which has· been washed and 
cleaned or lint-free paper, moisten it with the above mixture, 
and gently wipe the lens using a spiral motion • 
.. 
.~ 
(4) The internal fixation target lamp 
does not light 
(5) Polaroid camera does not operate 
(6) The 35mm camera does not 
operate 
(7) The TV monitor fails to display 
an image 
(8) The eye photographs are dark at 
the periphery. 
(9) Flare over the picture. 
f ..... ... _ .. t 
(10) White artifacts on the picture. 
*Has F1(5A), F2(5A), or F4(3.15A) blown ? 
*Check whether the internal target selection switch 21 
is on. 
*Has F1(5A), F2(5A), F4(3.15A) or f5(5A) blown ? 
* Is the Polaroid Attachment connector correctly fitted 
to the main body ? 
* Is the Polaroid film properly installed in the attachment ? 
* Does the Xenon lamp flash ? 
* Is the occluder knob opened ? 
*Has F1(5A), F2(5A), F4(3.15A) or f5(5A) blown ? 
* Is motor drive switch (f) on ? 
If it is turned on but fails to operate, turn it off, then 
turn on again. 
* Is the camera correctly installed on the mount ? 
*Has f1(5A), F2(5A) or f8(5A) blown ? 
* Is the TV monitor birghtness control knob set to low 
position ? 
* Is Polaroid Attachment (35mm camera) installed 
properly ? 
* Does the observation bulb light ? 
* Is the proper retina to objective lens distance being 
use ? (Are the circular white spots clearly seen on 
the monitor ?) 
* Is the proper retina to objective lens distance being 
used ? (Are the circular white spots clearly seen on 
the monitor ?) 
* Are there opacities in the crystalline lens of the 
patient. 
* Is the objective lens clean; e.g. free of dust, 
fingerprints, tears from the patient, etc. ? 
If so, refer to P.19, "4-2 Cleaning the Objective lens". 
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4~3 Replacement of fuses---------------------
(1) Turn off a power switch 14 and remove a power input 
plug from an outlet. Pull forward the power source 
for replacing a fuse. Check the fuse to replace with 
a spare one. 
(2) Turn a fuse holder with a screwdriver in the counter-
clockwise direction for the renewal of fuses. Use the 
correct value of electric current. 
Fuse No. Use When fuse is blown: 
F1 F2 Main fuse on primary side Power lamp does not light and does not work. 
F3 For observation illumination Lamp does not light. 
F4 For control circuit Circuit does not work. 
F5 For Polaroid, 35mm camera Camera does not work. 
F6 For focusing target Focusing target does not appear. 
F7 For light emitting circuit Charge lamp does not light. 
F8 For TV monitor, TV camera No. picture appears on TV monitor. 
4-4 List of expendables---------------------
For placing an order for expendables, inform us of the item description, code No. and quantity. 
Description Cade No. Description Code No. 
Xenon lamp 40527 1820 Fuse(F2), 3.15A(220, 240V) 40507 5405 
Observation illumination lamp 40527 1110 Fuse(F3), 10A 40507 5407 
Focusing target lamp 40340 2070 Fuse(f4), 3.15A 40507 5495 
Chinrest paper 40310 4082 Fuse(F5), SA . 40507 5404 
Fuse(Fl), 5A(100, 120V) 40507 5404 Fuse(F6), 5A 40S07 5404 
3.1SA(220, 240V) 40S07 5405 Fuse(F7), O.SA 40527 5424 
Fuse(F2), 5A(100, 120V) 40507 5404 Fuse(F8), SA 40507 5404 
5. TROUBLE SHOOTING GUIDE 
1. If anything is wrong with the instrument, first check the following points before contacting your 
authorized distributor for repair. 
2. Check that the power cord is properly connected to the outlet and that power is being supplied. 
Trouble Check Points 
{1) The observation lamp does not *Has f1(5A), F2(5A), F3(10A) or F4(3.15A) blown? 
light * Is the observation lamp correctly installed ? 
*Check whether the bulb filament is burnt out ? 
(Bulb life is approximately 100 hrs.) 
{2) The Xenon lamp does not flash *Has f1(5A), f2(5A), f4(3.15A), f5(5A) or F7(0.5A) blown ? 
* Is the Xenon lamp correctly installed ? 
* Has the Xenon lamp been used beyond its normal 
service life ? 
(3) Focusing indicator bulb does not * Has F1(5A), F2(5A) or F6(5A) blown ? 
light * Has the bulb exceeded its normal service lift 
(100 hrs.) ? 
18 
INSTRUCTION MANUAUSLIDE SHOW 
VISION SCREENING PROCEDURES 
written by 
Laura S. Bondy 
Dori M. Carlson 
advised by 
Willard B. Bleything, 0.0., M.S. 
Pacific Univ~rsity College of Optometry 
Forest Grove, Oregon 
April 1, 1989 
This project funded by a grant from: 
Bureau of Health Care Delivery Assistance 
Office of Migrant Health 
U.S. Department of Health and Human Servic~s 
1 
2 
PREFACE 
This manual is designed to complement a slide show demonstrating 
procedures to be used for a screening. Words are written for each slide 
with the understanding that the instructor will go through both prior to 
conducting a training seminar, so our intention can be conveyed for the 
various slides. The instructor has the option of adding slides as necessary 
to aid in instruction. 
Vision Is ... 
An Introduction 
Tray 1 
1• Imagine if you can, a world in which every person is blind. No sight, no 
color, no light. 
2• Further imagine, the impact of the universe without vision and its 
consequences on the evolution of mankind. 
3• How would this wori<;J cope with something we take for granted each 
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day, such as transportation. Of all our human senses, vision is undoubtedly 
as vital to the human species as air, water, and the essential elements 
needed to survive. 
4• So you might ask, "What is vision?" Our eyes are not merely cameras 
that decode information about the world around us, but are actually 
extensions of the brain. 
5• Here you see a cross section of the eye. Light enters through the pupil 
and is focused by the cornea and the lens onto the retina. (point to paris) 
This is where it all begins. 
6• This is an actual picture of the retina. The eye is unique in that it is 
the only place in the body where you can see the blood vessels at work. 
Notice the white disc, this is the optic nerve head. 
7• From the retina the visual information travels down th~ optic nerves 
and follows a pathway to the middle portion of the brain where the fibers 
cross at an area known as the optic chiasm. As a result the left side of 
the brain sees the right half of the world and the right side of the brain 
sees the left half. From the optic chiasm the information finally reaches 
the visual cortex at the back of the head. Here the inputs from the two 
eyes are combined and the perception of depth, color, form and movement 
occur. The visual cortex is not only a receiver of information but also 
sends input to other areas of the brain, so that vision can be coordinated 
with the other senses. 
8• What has been described is the structural foundation we're all born 
with. However, vision is more than two eyes and a brain. How we see the 
world is unique to each of us. It all begins with how we learn to use our 
eyes. An infant is a prime example because she begins to learn to use her 
eyes through exploration of her environment. 
9· When she comes in contact with an object she sees it with her eyes, 
tastes it, smells it, 
1 0• touches it and attends to any sounds it might make. All of this 
information is combined to form an image of the object, so that later it . 
may be recognized by one sense alone. 
11• As part of this exploration the young child begins to learn to localize 
objects and herself in reference to the other people and things in her 
world. In the beginning the child must reach out and grasp the object to 
localize it in her surroundings. As this motor experimentation is coupled 
with visual information, she learns to localize objects using visual cues 
alone. The most critical periods in visual development are during the first 
five years of life. Deficiencies which occur during these years can result 
in visual handicaps - some of which may be irreversible. 
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12• The visual system continues to mature up to about age 12 when vision 
reaches adult level. Because no two of us grow up in the same 
surroundings each of us develops a visual system which is unique, affected 
by the system we are born with and the experiences, interests, and 
emotions we have. 
13• So you might conclude vision is not the same for every person. After 
all, not all people see clearly. Some people are nearsighted or myopic. 
They can see clearly up close, but not able to see in the distance. 
14• Some are farsighted or hyperopic. They may be able to see clearly 
both at far and near but to do this they will have to work hard at focusing. 
This may cause the person to have eyestrain and headaches, especially if 
they are reading or doing close work. 
15• Is it possible that these anomalies could affect someone's behavior? 
Since a farsighted person may find near work uncomfortable she may shy 
away from these activities; whereas a nearsighted person may prefer to 
read books and do fine detailed work. It is interesting to note that in 
literate cultures there tends to be a higher incidence of nearsightedness. 
,• I ~ 
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Thus, we pose the question: Is is because the nearsighted person can't see 
in the distance that they read books, or is it because they read books that 
they can't see in the distance? 
16• Still others may have an eye that turns in or out, which is known as· 
strabismus. 
17• They may see double. Can you imagine going through life like this? To 
compensate the brain will often suppress or ignore the information from 
one eye, eliminating the double image. 
18• Yet another factor affecting the clarity of vision is a cataract, caused 
by a clouding in the lens of the eye. It may make the world appear washed 
out and yellowed. 
19• But, vision is more than just seeing clearly. To understand what you 
see the eyes send the information they receive to the brain, Here the eye's 
input is modified and compared to what is expected and past experiences. 
So, what you see may not be what is actually there. You may wonder what 
I mean. Let's look at some optical illusions. Here is a picture of a railroad 
track. From past experience we all know that even though the ralls look 
like they get closer together in the distance, their separation is usually 
constant. 
20• Now when we superimpose two red blocks on the picture the top bar 
seems to be bigger, while it is actually the same size as the lower one. 
The top looks longer because it takes up more space between the tracks, 
and since we know the rail separation is constant our brain says it must 
be bigger. 
21• Ever notice that a harvest moon may look huge early in the evening 
when it's on the horizon? But if you look at it later, when it's overhead, it 
may look smaller. We know the moon doesn't actually change in size but 
the perceived change is merely a consequence of how our brain modifies 
the information it receives. 
22• Now, look at these. Does the vertical line on the left appear shorter 
than the vertical line on the right figure? In addition, does the arrowhead 
on the left appear to be going away from you while the arrowhead on the 
right comes toward you? 
23· Maybe this will help you understand why. The eye unconsciously 
interprets the arrow-like figures as three-dimensional skeleton 
structures, resembling either an outside or inside corner of a building. 
The vertical line of the building (or arrowhead) may actually be the same 
length, but it is shrunk or enlarged to compensate for our perspective. 
24• If those weren't clear, here's a picture of the outside of a building. 
Can you notice the arrowhead configuration? 
25• Can you discern this figure? If you were raised in a rural area you 
might have an easier time finding it than if you were raised in an urban 
environment. 
26• See it now? It's a cow! 
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27• Here's another one. Is it more than just an accumulation of spots? 
Look closely and you may be able to to see a dalmatian. (point out the dog) 
28-36• Hopefully you now have a better understanding of what vision is. 
To review, the structures involved, development, and brain functions have 
been presented as some examples of the many process which ara 
integrated to produce what we call vision. So, how will~ vision affect 
your life today? (Please go through remaining slides) 
The External Examination of the Eye 
38• When performing the screening procedures an effort should be made to 
assess the general health of the eye by its external appearance. Here is a 
picture of a healthy eye. Notice that the upper and lower lids both lie 
against the eye and how the row of lashes on each lid curls away from the 
eye. The cornea is clear, sclera is white andthe iris appears healthy. 
39• Note any swelling or tenderness of the eyelids. 
40• While you are examining the lids look closely at the eyelashes. See 
the dandruff-like flakes at the base of these lashes. These flakes can get 
into the eye and irritate it. With follow up care this problem can easily 
be eliminated. 
41• It is important to look at how the eyelid and lashes lie against the 
eye. If the margin of the eyelid rolls away from the eye, the lashes will 
turn out. This effects the lower lid more often than the upper lid. Because 
the lid is pulled away from the eye, the eye can dry out and the cornea and 
conjunctiva can become irritated. 
42• Another ectropian example. 
43• If the eyelid margin rolls in toward the eye, the lashes will turn in. 
These in-turned lashes and lids can scrape and irritate the cornea. 
44• Next look at the sclera (the white of the eye). The sclera should 
appear be a blue-white color. It makes up most of the outer layer of the 
eye with the remaining portion of the eye being composed by the cornea. 
The sclera protects and provides structural support for the eye. Because 
it is opaque, light cannot enter the eye through the sclera. If it has a 
yellow appearance, called jaundice, the subject should be referred for 
further care. 
45• The sclera is covered by a thin transparent layer called the 
conjunctiva. The conjunctiva contains blood vessels which make the eye 
look red when it's irritated. Extreme redness is also a sign to be noted and 
referred. 
46• The abnormality seen here is called a pterygium. It most often 
7 
affects people who work outdoors in a dry climate and who are exposed to 
dust and wind. For these reasons agricultural workers are frequently 
affected. The pterygium is the yellow colored, raised portion of the 
conjunctiva that is shaped like a triangle. Because it grows into the 
cornea it can pose a serious threat to vision. The pterygium is most often 
seen on the side of the eye next to the nose. 
4 7 • Another pterygium example 
48• Now, look at the colored portion of the eye, the iris. The iris is a 
muscle which changes the size of the pupil. In bright light the iris causes 
the pupil to constrict, decreasing the amount of light that enters the eye. 
In darkness the iris causes the pupil to dilate so that the amount of light 
entering the eye increases. 
49• The pupil may even have an irrregular shape. 
50• When the iris is swollen and/or irritated it may have a muddied 
appearance like this. 
51• Lastly the cornea, the clear covering over the iris, should be examined. 
Because the light essential for vision enters through the cornea, it is 
important that the cornea be clear. Any haziness or clouding will 
interfere with the person's vision. This subject should be referred for 
further care. 
52•/t is important for the examiner to note any abnormalities that are 
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seen. On the screening form, diagrams have been inserted so that anything 
unusual seen can be drawn . Also there are blanks where a written 
description of the abnormality may be included. 
Visual Acuities at Far 
54· Visual acuities are taken to determine how clearly we see. Each eye is 
tested alone and then both eyes are tested together. To test for visual 
acuities you will need an occluder which is a paddle used to cover an eye 
and a Snellen acuity wall chart. It is important to test at both near and 
far distances because some individuals can see clearly at one distance but 
not the other. For example a nearsighted person might have clear vision at 
near, but not be able to see at far. 
55• To take far acuities have the subject stand 20 feet from the chart. 
There should be sufficient lighting on the chart so that the letters can be 
seen easily. It should not be shaded. 
56• As acuities will first be taken for the right and left eyes 
independently, you will begin by covering one eye. When an eye is covered 
it is important to have the occluder flat against the subject's face. 
57• If the occluder is tilted the subject may be able to see past the it 
with the eye that should be covered. This can result in an incorrect acuity 
being recorded. 
58• To begin cover one eye and then the other and ask the subject if the 
letters appear clearer with one eye than the other. Start with the poorest 
eye and ask the subject to call out the letters on the lowest line that can 
be seen. 
59• Encourage the subject to go as far down the chart as possible. If the 
subject is hesitant to try the next lowest line, ask for a guess. 
Record the lowest line the subject could see. A subject earns a line when 
2/3 of the letters on the line are called out accurately. For example, if 
the subject called out "P E 0 F D" while looking at the 20/40 row the 
response would be recorded as 20/40. It is helpful to memorize the acuity 
chart so that you can concentrate on watching the subject while the 
letters are being called out. 
60• For children or adults who do not know their alphabet a tumbling E or 
hand chart can be used instead of the standard Snellen letter chart. To 
take the acuity with this chart have the subject use his/her hand to show 
which way the "E" (hand) is pointing. For young children it may help to 
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have someone stand at the chart and point to the "E"s Have the child show 
the direction of each "E" as it is pointed to. As before a subject earns a 
line when the direction of 213 of the "E"s have been correctly identified. 
61• To record circle the acuity for the right, left, and both eyes on the 
portion of the form designated for far visual acuity. If the acuity is not 
listed on the form, write it in the blank next to other. 
Visual Acuities at Near 
63• To test near visual acuities you will need a reduced Snellen card. 
64• The card is held 16" from the subject. 
65• A desk light should be used to provide additional lighting on the card. 
If the card does not have sufficient light it will be more difficult for the 
subject to see the letters. 
66• As before, when each eye is tested alone make sure that the opposite 
eye is well covered by the occluder. The occluder should be flat against 
the face and not tilted. Begin by covering one eye and then the other and 
ask the subject if the letters appear clearer with one eye than the other. 
Start with the poorest eye and ask the subject to call out the letters on 
the lowest line that can be seen. Encourage the subject to go as far down 
the chart as possible. If the subject is hesitant to try, ask for a guess. 
67• Record the lowest line the subject could see. A subject earns a line if 
2/3 of the letters are called out accurately. For example if the subject 
called out ''U E V P" the respon$e would be recorded as 20/60. 
68• For children or adults who do not know their letters use either the 
near card with the tumbling hands or the card with the tumbling E's. To 
take the acuity with this card have the subject use his/her hand to show 
which way the tumbling hands are pointing. Also for young children it may 
help to point to the letters and have the child show the direction of each 
hand as it is pointed to. As before a subject earns a line when the 
direction of2/3 of the hands have been correctly identified. 
69• To record circle the acuity for the right, left, and both eyes on the 
portion of the form for near visual acuity. If the ~cuity is not listed on 
the form, write it in the blank next to other. 
Cover Test 
71• The cover test is performed to evaluate the way the eyes point. 
In order for us to see an object singly both eyes must be looking at the 
same point in space, If each of the two eyes is pointed to a different 
place, such as when an eye turns in or out, double vision may result. To 
perform the cover test you will need an occluder and a Snellen wall chart. 
72· Begin by facing the subject, the subject facing the chart. The 
examiner and subject may be sitting or standing. The examiner should be 
at approximately the same height as the subject. If the st,Jbject is much 
taller or shorter than the examiner, have the subject sit. 
73• Instruct the subject look at a single letter on the distance Snellen 
acuity chart. Select a letter frorn the line above the lowest line the 
subject was able to see. For example, if the subject was able to 
accurately read the 20/20 line, choose a letter on the 20/25 line. 
74• While the subject looks at the letter cover an eye with the occluder. 
75• Now uncover the eye, and watch the opposite eye at the instant the 
.. 
~ .. ' 
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occluder is removed. After the eye is uncovered wait one or n-vo seconds 
to allow the eye to refixate. Then cover and uncover the eye again, 
watching the opposite eye for movement. Repeat once more . 
76• Now cover the other eye and repeat the covering and uncovering 
procedure. 
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77• Again as the cover is removed watch the opposite eye for movement. 
You should expect to see no movement. If movement is detected make sure 
that the subject is not looking away from the target letter. You might 
have to remind him/her to keep looking at the letter. If all instructions 
are being followed and movement is still seen the subject should be 
referred for a visual examination. This part of the test is called the 
unilateral cover test. 
78• This is an example of strabismus noted on the cover test. 
79• Record your observations by circling the applicable responses for both 
the unilateral and alternatin~ methods. When performing the cover tests 
on children if they are afraid of the occluder, you can use your hand to 
cover and uncover the eyes. 
Tray2 
Near Point of Convergence 
2• Convergence is the pointing inward of the eyes. When we look at 
something close up our eyes must turn in to see the object singly, An 
example of an activity which requires convergence is reading a book. The 
near point of convergence test is performed to determine how far the 
subject can turn his/her eyes in. To perform this test you will need a 
fixation bead. 
3• Begin by holding the bead 20 inches from the subject and centered in 
front of him/her. Hold the bead so that the subject's eyes are looking 
slightly downward. Ask the subject " How many beads do you see?" The 
expected response is "one". If the subject reports seeing two beads make 
sure that s/he is looking at the bead. If the subject still sees two start 
with the bead further away. 
4• Ask the subject to follow the bead as you move it towards him/her. 
Tell the subject you want him/her to tell you if s/he ever sees "two". 
Move the bead slowly towards the bridge of the nose. 
5• When the subject reports seeing two beads and/or when the examiner 
sees one or both eyes deviated from looking at the bead the distance is 
noted. This is the break. Some persons may be able to follow the bead in 
all the way to the nose. For others the break will be seen before the bead 
reaches the nose. To record, measure the distance in inches from the 
bridge of the nose to the bead. 
6• Now have the subject close his/her eyes. Tell the subject "When you 
open your eyes you will see two beads. Say "one" when you see only one 
bead again. Hold the bead close to the bridge of the nose and instruct the 
subject to open his/her eyes. Slowly move the bead outward until the 
subject sees one and/or the examiner sees both of the subject's eyes 
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looking at the bead. This the recovery point and it is recorded as the 
distance measured in inches from the bridge of the nose to the bead. The 
subject should see the bead break into two and recover back into one at 
about equal distances as where the the break and recovery are observed by 
the examiner. If the subject's responses do not agree with the examiner's 
observations, record the response seen by the examiner and note that the 
subject's response did not agree. If the subject does not report seeing two 
at the point where the examiner sees the eyes deviate the subject may be 
ignoring the information from one eye. This is called suppression. The 
distance where the examiner saw the eyes deviate should be recorded as 
the break. The two eyes should turn by equal amounts. If only one eye 
turns in as the bead is moved in or if one turns in more than the other 
make sure that you are bringing the bead in along the center of the patient 
and not from a point slightly off to the side. If you are performing the 
test correctly and the difference in the two eye's responses are still 
present refer the subject for further care. 
7• To record the responses for the break and recovery circle the distances 
measured in inches from the bridge of the nose to the bead for each 
portion of the test. 
Pursuits 
9• Pursuits are smooth eye movements. We use pursuit movements to 
follow moving objects. An example of an activity when smooth eye 
movements are used is watching q ball roll across the floor. The purpose 
of testing pursuits is to evaluate these smooth eye movements. You will 
need a fixation bead to perform the test. 
1 0• Hold the fixation bead about 16" away from the subject. 
Instruct the subject to follow the bead. Ask him/her to keep the bead clear 
and to tell you if the bead ever doubles or if any discomfort is felt. 
11-16• Move the bead in a line horizontally, vertically, diagonally, and 
then in a circular motion. As the bead is moved in each direction watch 
the subject's eyes and move the bead until the eyes are extended to their 
maximum ranges. For example, as you move the bead horizontally, from 
side to side, move the bead until the subject is looking as far to the left 
ass/he can ... and then until the subject is looking as far to the right as 
s/he can. Watch the subjects's eyes as the bead is moved. The eye 
movements should be smooth and accurate. Accurate in this test means 
that the subject is able to keep his/her eyes on the bead; s/he does not 
lose the bead and then have to make a jump movement to find the bead 
again. Observe the subject's eyes for irregular jerking movements. The 
two eyes should work together as a team. Loss of teaming may be seen 
when one eye lags behind or shoots out in front of the other. Also look for 
limitations of movement. Any abnormalities should be recorded. 
17• Ultimately you want to move the bead in the directions shown. 
18• To record, circle the appropriate description of the eye movements. 
Any abnormalities not listed can be recorded under other. 
Sacca des 
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20· Saccades are jump eye movements. They are used when we look 
abruptly from one object to another. Saccadic eye movements are used 
when we read. Saccades are tested to evaluate these jump eye movements. 
To perform the test you will need two fixation beads; one red and one 
white. 
21-24• Hold one bead in each hand so that they are 8 inches apart and 16 
inches from the patient. Tell the subject to look at the red bead when you 
say "red" and to look at the white bead when you say "white". Begin with 
the beads separated horizontally and have the patient look at the white 
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bead by saying "white". Then say "red" and have the subject look at the red 
bead. Now have the subject return to looking at the white bead by saying 
"white". Change the position of the beads so that they are separated 
vertically and repeat the procedure. Then perform the test with the beads 
separated diagonally. 
25• As the test is being performed watch the subject's eyes. The eye 
movements should be made smoothly and accurately. When the subject 
looks from one bead to the other the eye movement should be made with 
one motion, ending with the subject looking at the second bead. Watch for 
over or under shooting where more than one movement must be made to 
successfully fixate the target. The subject should be able to look from one 
bead to the other by moving only the eyes. Initially do not instruct the 
subject to hold the head still, but if head movements are made to move 
fixation from one target to the other ask the subject to try to hold the 
head steady for the rest of the tests. Ultimately, you want to test in 
these directions. 
26· To record circle the appropriate description for the eye movements. 
The other blank may be used to describe any unusual response not listed. 
Worth Dot Flashlight Test 
28• For many reasons when a person has both eyes open and is looking at 
an object the information from one eye may be ignored, This is called 
suppression. Or if both of the eyes are not pointed to the same place in 
space, such as when one eye turns in or out, the person may see double. 
The purpose of the Worth dot flashlight test is to test for double vision 
and suppression. To perform the test you will need a Worth dot flashlight 
and a pair of red/green glasses. 
29• Have the subject put on the red/green glasses. 
30• Turn the flashlight on and hold it out 16 inches away from the subject. 
The flashlight should be pointed towards the subject. Ask the subject, 
"How many dots do you see?" 
31• The expected response is four, two green, one red, and one that is a 
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mixture of red and green. 
32• If the subject is suppressing the information from one eye, either 
two red dots ............ . 
33• .... or three green dots will be seen. The response will depend on which 
eye is being suppressed. If the subject reports seeing five dots s/he is 
seeing double. 
34• Record the response by circling the number of dots the subject reports 
seeing. 
Stereofly 
36• We judge depth by using many cues. Many of our distance judgements 
can be made using information gathered by only one eye. For example the 
size of the object, how it is shaded, and how it overlaps with other 
objects can all help us to judge depth. However to make very fine 
judgements about depth, information from both eyes is required.The 
stereofly test is used to evaluate these fine depth judgements. To 
perform the test you will need a stereofly and a pair of polaroid glasses. 
37• Have the subject put on the polaroid glasses and hold the stereofly out 
16 inches in front of the her. 
38• Have the subject look at the side with the fly and ask him/her to 
reach out and pinch the fly's wings. If the subject pinches the air out 
where the wings should appear to be this is recorded c;ts a depth response. 
39• If the subject touches the actual picture of the fly make sure she 
understands the instructions. If the subject exhibits the same response 
again this is recorded as no depth response. 
40• Record the response by circling either depth or no depth response. 
Amsler Grid 
42• The purpose of the Amsler grid is to evaluate the subject•s central 
field of vision. To perform the test you will need an Amsler grid chart and 
an occluder. 
43• If the subject wears glasses for reading have him/her put them on.· 
Be careful. Distortion may occur as a result of looking through the line of 
a bifocal. 
44• To begin have the subject cover one eye and hold the grid 12 inches 
out in front of her. Make sure that there is sufficient lighting on the card 
so that the lines on the grid can easily be seen. 
45· Have the subject look at the chart and ask the following questions: 
Do you see the dot in the center of the grid? 
-As you look at the central dot are you aware of the four sides and the 
four corners of the grid at the same time? 
46• -As you look at the central dot do you see a uniform pattern or are 
there areas where the pattern is missing, disrupted, or blurred? 
47• -As you look at the central dot do any of these lines appear bent, 
distorted or irregular? 
48• -As you look at the central dot does any portion of the patt~rn 
appear to do such things as move, flicker, wave, flash, or change 
color? 
49• Now repeat the procedure for the other eye. If any distortions are 
seen in the grid pattern or if the subjects reports that any of the lines are 
missing the subject should be referred for further care. To record circle 
either distortion or no distortion. 
Confrontation Fields 
51• Confrontation fields are performed to determine the limits of the 
visual field. To perform the test you will need a white fixation bead and 
an occluder. 
52• To begin the subject and the examiner sit facing each other, about two 
feet apart and at the same height. If the subject is wearing glasses they 
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should be removed. Begin by having the subject cover her left eye. The 
examiner then covers his/her own right eye so that the subject and the 
examiner both have an eye covered. Instruct the subject to look into the 
center of your uncovered eye. It should be straight across from the 
subject. Say to the subject, "I want you to keep looking into the center of 
my eye. I will be bringing a bead into view, and I want yo~ to tell me when 
you first see the bead out of the corner of your eye.'' The examiner then 
looks into the center of the subject's eye. 
53• The examiner holds the fixation bead above the subject out of view 
and slowly moves the bead down into view while looking straight ahead 
into the subject's eye. The subject is asked to say "now'' when the bead is 
first seen out of the corner of his eye. The subject should see the bead at 
about the same time or before the bead comes into view for the examiner. 
54• Repeat by moving the bead into view from a position below the eye. 
55• Then repeat moving the bead into view from the side next to the 
subject's nose. 
56• Lastly, hold the bead behind the subject's head on the side next to the 
ear and bring it into view. From this position the examiner will see the 
bead before the subject. 
57· The subject should see the bead when it is in line with the corner of 
his/her eye. 
58• To see the bead in front of the line from the corner of his/her eye is a 
failing response. 
59• Now the examiner and the subject move their covers to the other eye 
and the procedure is repeated. It is important that the examiner and the 
subject keep looking into each other's eyes. The test will not be valid if 
either looks away. To record circle the time at which the subject saw the 
bead for each direction. From above, below, and nasally circle whether 
the subject saw the bead at the same time the examiner saw it, before 
the examiner saw it, or after the examiner saw it. For the temporal side 
circle the response which describes where the bead was in relation to the 
corner of the eye when it was seen by the subject. 
-in line with the eye 
-behind the eye 
-forward of the eye 
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Tonometry 
Note: At this point it may be easiest to discontinue use of the slide show 
and simply use the tonometer and camera as aids to teaching, especially 
if there are differences in equipment.) 
61• The tonometer is used to screen for glaucoma. To review, glaucoma is 
a disease that results in an increased pressure inside of the eye. This 
increase in pressure decreases the amount of blood flow to the retina and 
causes it to die. As the retina dies, the individual loses vision in the parts 
of his/her visual field that correspond to these dying areas. If a person 
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has had glaucoma you might pick up these restrictions in his/her visual 
field with a confrontation test. You might ask "How does the tonometer 
test for glaucoma?" The tonometer measures the pressure inside of the 
eye by delivering a puff of air to the front of the eye. The air bounces off 
the cornea and returns to the instrument. The reading is determined by the 
time it takes the air to make its round trip from the tonometer to the eye 
and back to the tonometer. You still might wonder how the round trip time 
can tell you anything about the pressure inside of the eye. Here is the 
principle involved. If there is more pressure inside of the eye the front 
surface of the eye will become harder. Think about a balloon that has had 
a few breaths of air blown into it. This balloon is much softer and harder 
to pop than one that is fully inflated. So we have a harder surface on the 
eye because of the increase in the pressure inside of it. When the pulse of 
air hits the cornea the hard surface causes it to bounce back faster. We 
all know that if we bounce a ball on a concrete sidewalk the ball will 
bounce higher and come back faster that if we bounce a ball on a softer 
surface like a grass lawn. The principle here is the same. By measuring 
the time it takes the air puff to make its round trip, the instrument can 
tell how hard the front surface of the eye is, and it can then determine the 
pressure inside of the eye. Now that you have an idea about how the 
tonometer works lets take a look at some of its controls and switches. 
62• These switches are the power and mode switches. The on/off switch 
is used to turn the instrument on. When the tonometer is on the switch 
will light up. The switch with the Don it is the demonstrate button. You 
will use this setting for demonstrating to the subject how the puff of air 
they will feel and for calibrating the instrument. Lastly, this is the 
override switch. It will allow you to fire the instrument when it is not in 
focus. 
63• This is the joy-stick. It is used to move the instrument forward and 
backward and from side to side. You will use it to align the tonometer and 
to focus it. In front of the joy-stick is the elevation control knob. By 
turning this knob you can change the height of the instrument for vertical 
(up and down) alignment. In the center of the elevation control knob is the 
trigger switch. You will press this button when you want the instrument 
to fire. 
This is the safety lock knob. (point to this) It is used to lock the 
instrument so that it can not be moved any further forward than the 
position where the lock is set. By locking the instrument, you can prevent 
accidentally coming in contact with the subject's eye. 
Above the elevation control knob is the digital display. (point to this also) 
The number which will appear here is what you will record. 
64• Just above the digital display is the eyepiece you will look through to 
focus and align the tonometer. 
65• On the other side of the instrument is where the subject will sit. 
This is the chinrest where the subject will place his/her chin. This is the 
chinrest elevation ring. You will use it to adjust the height of the chin 
rest so that the subject is lined up with the instrument. 
66• This is the forehead rest where the subject's forehead should be 
placed. When the subject's forhead is pressed firmly against the rest a 
light will be turned on inside of the instrument. If the subject is unable to 
activate the light, the head rest override switch on the back of the 
forehead rest can be used. It will cause the light in the instrument to be 
turned on with out the subject's forehead placed against the rest. Lastly, 
this is the prescription knob. If the subject is unable to see the red dot 
inside of the instrument a lens can be dialed into the instrument so that 
the dot can be seen. The red and black dots indicate that a correction has 
been added. With the indicator botton on the knob towards the examiner 
there is no correction added. Now let's look at how the instrument is used. 
67• First turn the tonometer on and let the instrument warm up for 30 
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seconds. With the switch in the on position, press the trigger. The 
display should read 65. 
68• Activate the demonstrate switch by pushing it, causing it to light up. 
Now press the trigger. The display should read 50± 1, which means 49, 
50, or 51. Press the trigger several times, waiting at least eight seconds 
between each test. The reading should not vary more than ± 1 and the 
display should not flash. If the calibration is incorrect, make sure the 
instrument has had time to warm up and that the trigger has not been 
pressed at intervals shorter than eight seconds apart. If both of the above 
guidelines have been followed and the instrument fails these tests it is in 
need of service.Once you have calibrated the instrument you are ready to 
proceed with your first subject. The tonometer should be calibrated each 
time it is turned on. Once it has been calibrated it does not need to be 
recalibrated unless the instrument is turned off. 
69• Begin by cleaning the chin and forehead rest. They should be cleaned 
between subjects. 
70• Hold a white card out in front of the tonometer and look through the 
eyepiece. You will see a black ring inside of the eyepiece. Turn the 
eyepiece until the black ring is in focus. Now the instrument is in focus 
for your eye. 
71• Next have the subject hold up his/her hand a half an inch from the 
instrument. Push the demonstrate button so that it lights up. Press the 
trigger so that a small pulse of air is delivered to the subject's hand. This 
demonstration gives the subject an idea of what to expect. Before you 
proceed any further remember to take the instrument out of the 
demonstrate mode by depressing the demonstrate switch. It should no 
longer be lit after you have done this. 
72• Now, have the subject place his/her chin in the chinrest and his/her 
forehead against the forehead rest. As the subject's forehead is pressed 
against the forehead rest a light inside of the instrument will be turned 
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on. If the light turns off at any time remind the subject to keep pressing 
his/her forehead up against the rest. If the subject is unable to maintain 
pressure against the forehead rest use the override knob on the back of the 
forhead rest. Adjust the height of the instrument table and the subject's 
stool so that the subject is in a comfortable position. Looking from the 
outside of the instrument align the outer corner of the subject's eye with 
the black mark on the support piece to the left of the subject's face. This 
is done by turning the black ring on the left just below the chin rest, 
which raises and lowers the chin rest. 
73• Next, raise the safety lock knob. Have the subject cloes his/her eyes 
and align the instrument so that the light is centered on the lid. Have the 
subject open his/her eyes and move the instrument towards the subject 
until tonometer is no closer than 1/4 of an inch from the subject's cornea. 
Release the safety knob. This will prevent the instrument from accidently 
coming in contact with the subject's eye. 
74• You should now be roughly aligned. Make the final adjustm~nts by 
aligning the light so that it disappears into the subject's pupil. The 
subject should now be able to see a red dot inside of the instrument. 
75• Now look through the eyepiece. The goal is to get the red dot focused 
and centered in the black circle. This is done by moving the joystick to 
focus the dot and align it from side to side, and by turning the elevation 
control knob to change the height of the red dot. When the red dot is 
centered in the ring the trigger is pressed. The instrument will only fire 
when it is aligned properly. 
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76• Record the number that appears in the display. If the subject blinks 
when the puff of air is delivered you will get a reading of 99. A blinking 
reading is also invalid. In both cases you will need to repeat the procedure 
until a valid reading is obtained. If the reading is greater than 22 take a 
second reading and record both numbers. Subjects with readings of 
greater than 22 should be referred for further care. To record circle the 
number that corresponds to the subject's pressure reading. It is important 
to remember that this is a screening test. To determine whether a person 
actually has glaucoma further testing must be done. An individual with a 
high reading should not be falsely alarmed by telling him/her that s/he has 
glaucoma until further tests have been taken. 
Tray3 
Retinal Photography 
2• There are many diseases that can be diagnosed by looking at the retina. 
The retina is the only place in human body where blood vessesls can be 
viewed, without making an incision. By shining a light into the eye and 
looking through an instrument called an ophthalmoscope a doctor can see 
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the retina. Through this procedure the health of the back of the eye can be 
assessed and some diseases, such as diabetes and hypertension, that 
affect the whole body can be detected. Because early detection and 
treatment of many eye diseases can prevent an individual from losing 
his/her vision; and because hypertension and diabetes occur frequently in 
the migrant populations, a method of evaluating the health of the retina 
has been included as part of this program. The retinal camera was chosen 
to fill this need because to learn to perform opthalmoscopy (the procedure 
a doctor uses to evaluate the health of the retina} many years of training 
and practice are required. Learning to photograph the retina will also 
require some practice, but is much simpler to learn. Once you have taken 
the pictures you will not be responsible for determining whether the eye 
is healthy or not, rather the photographs will be read by an eye doctor. 
Here is a picture of what the retinal camera looks like. To begin we will 
take a look at the different knobs and switches on the camera. 
3• On the base of the camera are the power switch, illumination intensity 
control, internal fixation target selection switch and chinrest position. 
The power switch is used to turn the camera on. The illumination 
intensity control changes the amount of light illuminating the retina for 
the photographer to view it. It is infra red so will not constrict the pupil. 
The internal fixation target selection switch when activated provides a 
target that comes from within the camera for the subject to look at. The 
fixation target helps the subject hold his/her eyes steady while the 
instrument is being lined up and while the picture is taken. For a subject 
who cannot see the internal fixation target there is an external fixation 
light. It is located on the top of the camera and can be adjusted for either 
eye and placed where you would like the subject to look. It can be turned 
on by turning the internal fixation target off. To adjust the height of the 
chin rest the examiner turns the chinrest adjustment control on the base 
of the instrument. 
4• The joystick is similar to the one on the tonometer. It is used to align 
the instrument. The camera can be roughly aligned by moving the base of 
the instrument with your hands while holding the joystick straight up. To 
make smaller adjustments move the joystick in the direction you would 
like the instrument to move. The camera can also be raised and lowered 
by turning the joystick. In the center of the top of the joystick is the 
shutter release button. This button is pushed when you a,re ready to take 
the picture. Above the joystick is the screen. You will use the picture on 
the screen to line up the instrument and for focusing. 
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5• To the left of the screen is the focusing knob. To focus the picture on 
the screen turn this knob. · 
On the right side of the screen are four knobs (point to these). They are all 
very similar to the knobs which are used to adjust a television screen. ·If 
the picture on the screen is too dark or too light the amount of light can be 
adjusted by turning the top knob which is the brightness control knob. The 
second knob from the top is the horizontal hold knob and is useq to control 
the horizontal flow of the picture on the screen. Below it is the contrast 
control knob. It is used to increase or decrease the amount of contrast 
between the structures in the picture and the background. The bottom knob 
is the vertical hold knoo. It is used to control the vertical flow of the 
picture on the screen. 
6• On the right side of the camera, close to the top is the flash intensity 
knob. The two settings allow the examiner to select either a low or high 
flash. 
7• Lastly, on the top of the camera is a compensation slider that can be 
used with subjects that are very nearsighted or very farsighted. 
8• Now let us take a look at how the retinal camera is used. To begin turn 
the camera on by switching the power on. Next, adjust the height of the 
table so that the subject can rest his/her head in the chin and forehead 
rests comfortably. 
9• Now ask the subject to look into the lens of the camera and point to the 
lens on the front of the camera. Roughly align the camera by sliding it 
across the table with your hands so that the front of the subject's eye 
appears on the screen. As the camera is moved the joystick should be held 
so that it is in an upright position, straight up and down. The camera sits 
on a base that will allow you to slide it into a lined up position easily. 
1 0• Once you have a picture of the subject's eye on the screen turn the 
focusing knob to bring it into focus. Now that you can see a clear image of 
the eye on the screen use the joystick to make the fine adjustments 
necessary to align the pupil with the center of the scale. This procedure 
should be performed in a dark room so that the subject's pupil will open up. 
There should only be as much light as the examiner needs to see the 
controls. 
11• Continue to have the subject look into the lens and push the c;:amera 
forward again using your hands to slide it across the base holding the 
joystick upright until the pupil is the size of the circle alignment target. 
Make sure the pupil is centered well in the circle. The joystick may be 
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used to make the final fine adjustments. Now continue to move the camera 
closer to the subject so as to fill the scale with the pupil. 
12• If you continue forward the retina will come into view. At this 
position the subject should be able to see a blinking small red dot. This is 
where you want the subject to keep looking as you complete the rest of the 
procedure. Focus the camera so that two dots appear on the screen. You 
may have to make fine forward or backward adjustments with the joystick 
to bring them into view on the screen. 
13• Now position the two dots on the horizontal (side to side) line on the 
screen by turning the joystick. Then move the joystick from side to side 
so that one dot appears on either side of the pupil and so that each dot is 
an equal distance away from the pupil. When the instrument is aligned it 
should look like this. 
14• You should also see two rectangular images on the screen. Turn the 
focusing knob so that the two rectangles form one large rectangle. 
15• Now with the two dots centered on either side of the pupil and the 
two rectangles lined up side by side, take the picture by pressing the 
trigger in the center of the joystick. Take the picture immediately. If the 
subject moves his/her eye slightlty your alignment will be thrown off. 
16• Staple the polaroid pictures onto the back of the recording form. 
17• Now the entire screening form should be completed. It is for the 
clinic to decide who evaluates the pictures and how the people are 
referred, if needed. 
